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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device with high display 
quality. 

SOLUTION: The liquid crystal display device carries out a display by applying voltage to 
a liquid crystal layer, which is in a vertical alignment condition with no voltage 
application, with a first electrode and a second electrode. The first electrode has a lower 
conductive layer, a dielectric layer covering at least a part of the lower conductive layer 
12 and an upper conductive layer 14 arranged on the liquid crystal layer side of the 
dielectric layer. The upper conductive layer has a first opening part. Furthermore, the 
lower conductive layer is arranged opposite to at least a part of the first opiening part 
via the dielectric layer. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st electrode which has the liquid crystal layer prepared between the 1st substrate, the 
2nd substrate, and said 1st substrate and said 2nd substrate, and was prepared in said liquid crystal 
layer side of said 1st substrate, With the 2nd electrode which is prepared in said 2nd substrate and 
counters said 1st electrode through said liquid crystal layer It has two or more picture element fields 
where each is specified. Each liquid crystal layer in said two or more picture element fields An 
orientation condition is changed according to the electrical potential difference which took the vertical 
orientation condition when the electrical potential difference was not impressed between said 1st 
electrode and said 2nd electrode, and was impressed between said 1st electrode and said 2nd electrode. 
Said 1st electrode A lower layer conductive layer, Prepare said a part of lower layer conductive layer 
[ at least ] in said wrap dielectric layer and liquid crystal layer side of said dielectric layer, and it has the 
**** upper conductive layer. It is the liquid crystal display which said upper conductive layer has 1st at 
least one opening, and is formed so that said lower layer conductive layer may counter through said 
dielectric layer with said a part of 1st at least one opening [ at least ]. 

[Claim 2] Said lower layer conductive layer is a liquid crystal display according to claim 1 formed in the 
field including the field which counters said 1st at least one opening through said dielectric layer. 
[Claim 3] Said 1st at least one opening is a liquid crystal display according to claim 1 or 2 which is a 
square. 

[Claim 4] Said 1st at least one opening is a circular liquid crystal display according to claim 1 or 2. 
[Claim 5] Said 1st at least one opening which said upper conductive layer has is a liquid crystal display 
given in either of claims 1-4 which are two or more 1st openings. 

[Claim 6] Said two or more 1st openings which said upper conductive layer has are liquid crystal 
displays according to claim 5 arranged regularly. 

[Claim 7] Said dielectric layer is a liquid crystal display given in either of claims 1-6 which have a 
crevice or a hole in said 1st at least one opening. 

[Claim 8] Said lower layer conductive layer is a liquid crystal display given in either of claims 1-7 which 
has the 2nd opening in the field which counters said 1st opening. 

[Claim 9] It is a liquid crystal display given in either of claims 1-8 either [ whose ] said upper conductive 
layer or said lower layer conductive layers are transparence conductive layers and whose another side 
is a reflective conductive layer. 

[Claim 10] Said 1st at least one opening which said upper conductive layer has is a liquid crystal display 
given in either of claims 1-9 in which said liquid crystal layer in the field which are two or more 1st 
openings and counters said two or more 1st openings formed in said 1st electrode with the electrical 
potential difference impressed between said 1st electrode and said 2nd electrode forms two or more 
liquid crystal domains which take a radial dip orientation condition, respectively. 
[Claim 11] Said 2nd substrate is a liquid crystal display according to claim 10 which has further the 
orientation regulation structure which discovers the orientation restraining force to which the field 
corresponding to at least one liquid crystal domain of two or more of said liquid crystal domains is made 
to carry out radial dip orientation of the liquid crystal molecule in said at least one liquid crystal domain 
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in an electrical-potential-difference impression condition at least. 

[Claim 12] Said orientation regulation structure is a liquid crystal display according to claim 1 1 formed in 
the field corresponding to near the center of said at least one liquid crystal domain. 

[Claim 13] The orientation regulation direction according to said orientation regulation structure [ in said 
at least one liquid crystal domain ] is a liquid crystal display according to claim 11 or 12 adjusted with 
the direction of said radial dip orientation. 

[Claim 14] Said orientation regulation structure is a liquid crystal display given in either of claims 11-13 
which discovers the orientation restraining force to which radial dip orientation of the liquid crystal 
molecule is carried out also in electrical-potential-difference the condition of not impressing. 
[Claim 15] Said orientation regulation structure is a liquid crystal display according to claim 14 which is 
the heights which projected to said liquid crystal layer side of said 2nd substrate. 

[Claim 16] Said orientation regulation structure is a liquid crystal display including the front face of the 
level stacking tendency prepared in said liquid crystal layer side of said 2nd substrate according to claim 
14. 

[Claim 17] Said orientation regulation structure is a liquid crystal display given in either of claims 11-13 
which discovers the orientation restraining force to which radial dip orientation of the liquid crystal 
molecule is carried out only in an electrical-potential-difference impression condition. 
[Claim 18] Said orientation regulation structure is a liquid crystal display containing opening prepared in 
said 2nd electrode according to claim 17. 

[Claim 19] It is a liquid crystal display given in either of claims 1-18 which has the polarizing plate of the 
prepared couple further so that it may counter mutually through said liquid crystal layer and by which 
the polarizing plate of said couple is arranged at the cross Nicol's prism condition. 

[Claim 20] It is the liquid crystal display according to claim 19 with which it has the quadrant wavelength 
plate of the prepared couple further so that it may counter mutually through said liquid crystal layer, and 
each of the quadrant wavelength plate of said couple is arranged between said liquid crystal layers and 
each of the polarizing plate of said couple. 

[Claim 21] It is the liquid crystal display according to claim 20 with which it has further 1/2 wavelength 
plate of the prepared couple so that it may counter mutually through said liquid crystal layer, and each 
of 1/2 wavelength plate of said couple is arranged between each of the polarizing plate of said couple, 
and each of the quadrant wavelength plate of said couple. 

[Claim 22] The lagging axis of the quadrant wavelength plate of said couple is a liquid crystal display 

according to claim 20 or 21 arranged so that it may intersect perpendicularly mutually. 

[Claim 23] The lagging axis of 1/2 wavelength plate of said couple is a liquid crystal display given in 

either of claims 20-22 which is arranged so that it may intersect perpendicularly mutually. 

[Claim 24] Said each liquid crystal layer in said two or more picture element fields is a liquid crystal 

display given in either of claims 20-23 which whirl with the electrical potential difference impressed 

between said 1st electrode and said 2nd electrode, and take an orientation condition. 

[Claim 25] Said each liquid crystal layer in said two or more picture element fields is a liquid crystal 

display including the minute field which takes the twist orientation condition of having met said liquid 

crystal layer with the electrical potential difference impressed between said 1st electrode and said 2nd 

electrode according to claim 24. 

[Claim 26] It is a liquid crystal display given in either of claims 1-25 which are at least one 
counterelectrode with which it is the picture element electrode which said 1st substrate has further the 
active component prepared corresponding to each of two or more of said picture element fields, and 
said 1st electrode is prepared for said two or more picture element fields of every, and is switched by 
said active component, and said 2nd electrode counters said two or more picture element electrodes. 
[Claim 27] The 1st electrode which has the liquid crystal layer prepared between the 1st substrate, the 
2nd substrate, and said 1st substrate and said 2nd substrate, and was prepared in said liquid crystal 
layer side of said 1 st substrate, With the 2nd electrode which is prepared in said 2nd substrate and 
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counters said 1st electrode through said liquid crystal layer, it has two or more picture element fields 
where each is specified. Said 1st electrode Prepare a part of lower layer conductive layer and said lower 
layer conductive layer [ at least ] in said wrap dielectric layer and liquid crystal layer side of said 
dielectric layer, have the **** upper conductive layer, and it sets to each of two or more of said picture 
element fields. Said upper conductive layer has two or more openings and solid sections. Said liquid 
crystal layer When a vertical orientation condition is taken when the electrical potential difference is not 
impressed between said 1st electrode and said 2nd electrode, and an electrical potential difference is 
impressed between said 1st electrode and said 2nd electrode By the slanting electric field generated by 
the edge section of two or more of said openings of said upper conductive layer The liquid crystal 
display which displays when each forms in two or more of said openings or said solid sections two or 
more liquid crystal domains which take a radial dip orientation condition and the orientation condition of 
two or more of said liquid crystal domains changes according to the impressed electrical potential 
difference. 

[Claim 28] A part of [ at least ] openings of two or more of said openings are liquid crystal displays 
according to claim 27 which form at least one unit lattice arranged so that it may be an equal 
configuration, it may have equal magnitude substantially and it may have symmetry-of-revolution nature. 
[Claim 29] Each configuration of a part of [ said / at least ] openings of two or more of said openings is 
a liquid crystal display according to claim 28 which has symmetry-of-revolution nature. 
[Claim 30] Each of a part of [ said / at least ] openings of two or more of said openings is a liquid 
crystal display according to claim 28 or 29 which is an approximate circle form. 

[Claim 31] It is a liquid crystal display given in either of claims 28-30 whose each of two or more of said 
unit solid sections said solid section has two or more unit solid sections in which each was substantially 
surrounded by a part of [ said / at least ] openings, and is an approximate circle form. 
[Claim 32] Setting to each of two or more of said picture element fields, the sum total of the area of 
two or more of said openings of said 1st electrode is a liquid crystal display given in either smaller than 
the area of said solid section of said 1st electrode of claims 27-31. 

[Claim 33] The side face of said heights is a liquid crystal display to a publication in either of claims 27- 
32 which has the orientation restraining force of the same direction as the orientation regulation 
direction the cross-section configuration of the field inboard of said 1 st substrate of said heights is the 
same as the configuration of two or more of said openings, and according to said slanting electric field 
to the liquid crystal molecule of said liquid crystal layer by having heights further inside [ each ] said two 
or more openings. 

[Claim 34] It is a liquid crystal display given in either of claims 27-33 which are at least one 
counterelectrode with which it is the picture element electrode which said 1st substrate has further the 
active component prepared corresponding to each of two or more of said picture element fields, and 
said 1st electrode is prepared for said two or more picture element fields of every, and is switched by 
said active component, and said 2nd electrode counters said two or more picture element electrodes. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a liquid crystal display, especially this invention has a property for a wide- 

field-of-view angle, and relates to the liquid crystal display which displays high display grace. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display of a thin light weight is used as a 
display used for the display of a personal computer, or the display of a Personal Digital Assistant device. 
However, it has the fault that the conventional twist nematic mold (TN mold) and a super twist nematic 
mold (STN mold) liquid crystal display have a narrow angle of visibility, and various ED is performed in 
order to solve it. 

[0003] There is a method which adds an optical compensating plate as a typical technique for improving 
the angle-of-visibility property of the liquid crystal display of TN mold or a STN mold. There is a 
horizontal electric-field method which impresses horizontal electric field to a liquid crystal layer to the 
front face of a substrate as other methods. The liquid crystal display of this horizontal electric-field 
method is fertilized in recent years, and attracts attention. Moreover, there is DAP (deformation of 
vertical aligned phase) using the vertical orientation film as orientation film using the nematic liquid 
crystal ingredient which has a negative dielectric constant anisotropy as a liquid crystal ingredient as 
other techniques. This is one of the armature-voltage control birefringence (ECB:electrically controlled 
birefringence) methods, and controls permeability using the birefringence of a liquid crystal molecule. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in a manufacture process, although a horizontal 
electric-field method is one of the effective methods as a wide-field-of-view cornification technique, 
since a production margin is remarkable and narrow compared with the usual TN mold, it has the 
problem that stable production is difficult. This needs the further ED, in order for the gap of the 
direction of a transparency shaft (polarization shaft) of a polarizing plate to the gap unevenness 
between substrates or the orientation shaft of a liquid crystal molecule to be for influencing display 
brightness and a contrast ratio greatly, to control these to high degree of accuracy and to perform 
stable production. 

[0005] Moreover, in order for the liquid crystal display of a DAP method to perform the uniform display 
without display nonuniformity, it is necessary to perform orientation control. There is the approach of 
carrying out orientation processing by carrying out rubbing of the front face of the orientation film as 
the approach of orientation control. However, if rubbing processing is performed to the vertical 
orientation film, it is not [ that it is easy to generate a rubbing muscle in a display image ] suitable for 
mass production. 

[0006] As an approach of on the other hand performing orientation control, without performing rubbing 
processing, slanting electric field are generated by forming a slit (opiening) in an electrode, and the 
approach of controlling the direction of orientation of a liquid crystal molecule by the slanting electric 
field is also devised (for example, JP,6-301 036,A). However, the invention-in-this-application person's 
examination showed that there was the following problem in this approach. 

[0007] When the configuration which makes an electrode generate slanting electric field by forming a slit 
(opening) is adopted, sufficient electrical potential difference for the liquid crystal layer of the field 
corresponding to the slit formed in the electrode cannot be impressed, orientation of the liquid crystal 
molecule of the liquid crystal layer of the field corresponding to a slit cannot fully be controlled, but 
there is a problem that the loss of the permeability at the time of electrical-potential-difference 
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impression arises. 

[0008] This invention was made in order to solve the above-mentioned problem, and it aims at offering 

the high liquid crystal display and its manufacture approach of display grace. 

[0009] 

[Means for Solving the Problem] The 1st electrode which the liquid crystal display of this invention has 
the liquid crystal layer prepared between the 1st substrate, the 2nd substrate, and said 1st substrate 
and said 2nd substrate, and was prepared in said liquid crystal layer side of said 1st substrate, It has 
two or more picture element fields specified with the 2nd electrode which is prepared in said 2nd 
substrate and counters said 1st electrode through said liquid crystal layer. Each liquid crystal layer in 
said two or more picture element fields An orientation condition is changed according to the electrical 
potential difference which took the vertical orientation condition when the electrical potential difference 
was not impressed between said 1st electrode and said 2nd electrode, and was impressed between said 
1st electrode and said 2nd electrode. Said 1st electrode A lower layer conductive layer, Prepare said a 
part of lower layer conductive layer [ at least ] in said wrap dielectric layer and liquid crystal layer side 
of said dielectric layer, and it has the **** upper conductive layer. Said upper conductive layer has 1st 
at least one opening, and said lower layer conductive layer is prepared so that it may counter through 
said dielectric layer with said a part of 1st at least one opening [ at least ], and the above-mentioned 
object is attained by that. The upper conductive layer which has the 1st opening generates slanting 
electric field in the edge section of the 1st opening, and it acts so that radial dip orientation of the liquid 
crystal molecule may be carried out. Moreover, since the electric field by the lower layer conductive 
layer are impressed to the field which counters the 1st opening, the orientation of the liquid crystal 
molecule located on the 1st opening is stabilized. 

[0010] As for said lower layer conductive layer, it is desirable to be prepared in the field including the 
field which counters said 1st at least one opening through said dielectric layer. Electric field can be 
made to act effective in the liquid crystal layer located on the 1st opening. 
[001 1] Said 1st at least one opening may be a square, and may be circular. 

[0012] As for said 1st at least one opening which said upper conductive layer has, it is desirable that 
they are two or more 1st openings. If the configuration which has two or more 1st openings is adopted, 
the whole picture element field can be covered and stable radial dip orientation can be made to form. 
Moreover, lowering of a speed of response can be controlled. 

[0013] As for said two or more 1st openings which said upper conductive layer has, being arranged 
regularly is desirable. It is desirable to arrange said two or more 1st openings so that it may have 
symmetry-of-revolution nature especially. 

[0014] Said dielectric layer is good in said 1st at least one opening also as a configuration which has a 
crevice or a hole. If the configuration which has a crevice or a hole is adopted as a dielectric layer, the 
voltage drop by the dielectric layer can be controlled. Moreover, the thickness of a liquid crystal layer 
can also be adjusted. 

[0015] Said lower layer conductive layer is good also as a configuration which has the 2nd opening in the 
field which counters said 1st opening. The 2nd opening acts so that the core of the radial dip orientation 
of the liquid crystal layer in the 1st opening may be stabilized. 

[0016] Either said upper conductive layer or said lower layer conductive layers are transparence 
conductive layers, and another side is good also as a configuration which is a reflective conductive layer. 
If the configuration which uses the upper conductive layer as a reflector and uses a lower layer 
conductive layer as a transparent electrode especially is adopted, it will become possible to optimize the 
display property of the transparent mode, and the display property in reflective mode, respectively. 
[0017] Said 1st at least one opening which said upper conductive layer has is two or more 1st openings, 
and it is desirable to consider as the configuration said whose liquid crystal layer in the field which 
counters said two or more 1st openings formed in said 1st electrode with the electrical potential 
difference impressed between said 1st electrode and said 2nd electrode forms two or more liquid crystal 



-6- 



domains which take a radial dip orientation condition, respectively. 

[0018] Said 2nd substrate is good also as a configuration which has further the orientation regulation 
structure which discovers the orientation restraining force to which the field corresponding to at least 
one liquid crystal domain of two or more of said liquid crystal domains is made to carry out radial dip 
orientation of the liquid crystal molecule in said at least one liquid crystal domain in an electrical- 
potential-difference impression condition at least. 

[0019] As for said orientation regulation structure, it is desirable to be prepared in the field 
corresponding to near the center of said at least one liquid crystal domain. 

[0020] As for the orientation regulation direction by said orientation regulation structure, it is [ / in said 
at least one liquid crystal domain ] desirable to have consistency with the direction of said radial dip 
orientation. 

[0021] Said orientation regulation structure is good also in electrical-potential-difference the condition 
of not impressing, also as a configuration which discovers the orientation restraining force to which 
radial dip orientation of the liquid crystal molecule is carried out. 

[0022] Said orientation regulation structure may be the heights which projected to said liquid crystal 
layer side of said 2nd substrate. 

[0023] Said orientation regulation structure may be a configuration including the front face of the level 
stacking tendency prepared in said liquid crystal layer side of said 2nd substrate. 
[0024] Said orientation regulation structure may be a configuration which discovers the orientation 
restraining force to which radial dip orientation of the liquid crystal molecule is carried out only in an 
electrical-potential-difference impression condition. 

[0025] Said orientation regulation structure may be a configuration containing opening prepared in said 
2nd electrode. 

[0026] It has the polarizing plate of the prepared couple further so that it may counter mutually through 
said liquid crystal layer, and the polarizing plate of said couple is good also as a configuration arranged 
at a cross Nicol's prism condition. 

[0027] It has the quadrant wavelength plate of the prepared couple further so that it may counter 
mutually through said liquid crystal layer, and as for each of the quadrant wavelength plate of said 
couple, it is desirable to consider as the configuration arranged between said liquid crystal layers and 
each of the polarizing plate of said couple. 

[0028] 1/2 wavelength plate of the couple prepared so that it might counter mutually through said liquid 
crystal layer — further — having — each of 1/2 wavelength plate of said couple — the polarizing plate 
of said couple — respectively — ** — the quadrant wavelength plate of said couple — respectively — 
** — considering as the configuration arranged in between is still more desirable. 
[0029] As for the lagging axis of the quadrant wavelength plate of said couple, it is desirable to be 
arranged so that it may intersect perpendicularly mutually. 

[0030] As for the lagging axis of 1/2 wavelength plate of said couple, it is desirable to be arranged so 
that it may intersect perpendicularly mutually. 

[0031] As for said each liquid crystal layer in said two or more picture element fields, it is desirable to 
consider as the configuration which whirls with the electrical potential difference impressed between 
said 1st electrode and said 2nd electrode, and takes an orientation condition. 

[0032] As for said each liquid crystal layer in said two or more picture element fields, it is still more 
desirable to include the minute field which takes a twist orientation condition along with said liquid 
crystal layer with the electrical potential difference impressed between said 1st electrode and said 2nd 
electrode. 

[0033] It is the picture element electrode which said 1st substrate has further the active component 
prepared corresponding to each of two or more of said picture element fields, and said 1st electrode is 
prepared for said two or more picture element fields of every, and is switched by said active component, 
and said 2nd electrode is good also as a configuration which is at least one counterelectrode which 



-7- 



counters said two or more picture element electrodes. A counterelectrode is a typically single electrode. 
[0034] The 1st electrode which other liquid crystal displays by this invention have the liquid crystal layer 
prepared between the 1st substrate, the 2nd substrate, and said 1st substrate and said 2nd substrate, 
and was prepared in said liquid crystal layer side of said 1st substrate, With the 2nd electrode which is 
prepared in said 2nd substrate and counters said 1st electrode through said liquid crystal layer, it has 
two or more picture element fields where each is specified. Said 1st electrode Prepare a part of lower 
layer conductive layer and said lower layer conductive layer [ at least ] in said wrap dielectric layer and 
liquid crystal layer side of said dielectric layer, have the **** upper conductive layer, and it sets to each 
of two or more of said picture element fields. Said upper conductive layer has two or more openings and 
solid sections. Said liquid crystal layer When a vertical orientation condition is taken when the electrical 
potential difference is not impressed between said 1st electrode and said 2nd electrode, and an 
electrical potential difference is impressed between said 1st electrode and said 2nd electrode By the 
slanting electric field generated by the edge section of two or more of said openings of said upper 
conductive layer It has the configuration which displays when each forms in two or more of said 
openings or said solid sections two or more liquid crystal domains which take a radial dip orientation 
condition and the orientation condition of two or more of said liquid crystal domains changes according 

r 

to the impressed electrical potential difference, and the above-mentioned object is attained by that. 
[0035] As for a part of [ at least ] openings of two or more of said openings, it is desirable to form at 
least one unit lattice arranged so that it may be an equal configuration, it may have equal magnitude 
substantially and it may have symmetry-of-revolution nature. 

[0036] As for each configuration of a part of [ said / at least ] openings of two or more of said openings, 
it is desirable to have symmetry-of-revolution nature. 

[0037] Each of a part of [ said / at least ] openings of two or more of said openings may be an 
approximate circle form. ........... 

[0038] Said solid section may have two or more unit solid sections in which each was substantially 
surrounded by a part of [ said / at least ] openings, and each of two or more of said unit solid sections 
may be an approximate circle form. 

[0039] As for the sum total of the area of two or more of said openings of said 1st electrode, in each of 
two or more of said picture element fields, it is desirable that it is smaller than the area of said solid 
section of said 1st electrode. 

[0040] It has heights further inside [ each ] said two or more openings, and the cross-section 
configuration of the field inboard of said substrate of said heights is the same as the configuration of 
two or more of said openings, and the side face of said heights is good also as a configuration which has 
the orientation restraining force of the same direction as the orientation regulation direction by said 
slanting electric field to the liquid crystal molecule of said liquid crystal layer. 

[0041] It is the picture element electrode which said 1st substrate has further the active component 
prepared corresponding to each of two or more of said picture element fields, and said 1st electrode is 
prepared for said two or more picture element fields of every, and is switched by said active component, 
and said 2nd electrode is good also as a configuration which is at least one counterelectrode which 
counters said two or more picture element electrodes. A counterelectrode is a typically single electrode. 
[0042] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to 
a drawing. 

[0043] (Operation gestalt 1) The electrode structure which the liquid crystal display of this invention has, 
and its operation are explained first. Since it has the outstanding display property, the liquid crystal 
display by this invention is used suitable for an active matrix liquid crystal display. Below, the operation 
gestalt of this invention is explained about the active matrix liquid crystal display which used the thin 
film transistor (TFT). This invention is not restricted to this but can be applied to the active matrix liquid 
crystal display and simple matrix liquid crystal display using MIM. Moreover, below, although the 
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operation gestalt of this invention is explained to an example, this invention is not restricted to this but 
can apply a transparency mold liquid crystal display to a reflective mold liquid crystal display and the 
mold liquid crystal display both for transparency reflective mentioned further later. 
[0044] In addition, in this application description, the field of the liquid crystal display corresponding to 
the "picture element" which is the smallest unit of a display is called a "picture element field." In a 
color liquid crystal display, the "picture element" of R, G, and B is equivalent to one a "pixel." The 
counterelectrode with which a picture element field counters with a picture element electrode and a 
picture element electrode in an active matrix liquid crystal display specifies a picture element field. 
Moreover, in a simple matrix liquid crystal display, each field where the line electrode prepared so that it 
may intersect perpendicularly with the train electrode and train electrode which are prepared in the 
shape of a stripe crosses mutually specifies a picture element field. In addition, in the configuration in 
which a black matrix is prepared, the field corresponding to opening of a black matrix will be equivalent 
to a picture element field among the fields where an electrical potential difference is strictly impressed 
according to the condition that it should display. 

[0045] The cross section of one picture element field of the liquid crystal display 100 of the operation 
gestalt by this invention is typically shown in drawing 1 . Below, a light filter and a black matrix are 
omitted for the simplicity of explanation. Moreover, in the following drawings, the same reference mark 
shows the component of a liquid crystal display 100, and the component which has the same function 
substantially, and the explanation is omitted. In addition, for intelligibility although [ drawing 1 ] one 
picture element field of a liquid crystal display 100 is shown, the liquid crystal display by this invention 
should just have the electrode configuration shown in drawing 1 in [ at least one ] one picture element 
field so that it may explain in full detail behind. 

[0046] The liquid crystal display 100 has the liquid crystal layer 30 prepared between active-matrix 
substrate (it is called "TFT substrate" below.) 100a, opposite substrate (it is also called "light filter 
substrate") 100b, and TFT substrate 100a and opposite substrate 100b. Liquid crystal molecule 30a of 
the liquid crystal layer 30 has a negative dielectric constant anisotropy, and by the vertical orientation 
layer (un-illustrating) prepared in the front face by the side of the liquid crystal layer 30 of TFT 
substrate 100a and opposite substrate 100b, when the electrical potential difference is not impressed to 
the liquid crystal layer 30, as shown in drawing 1 (a), it carries out orientation vertically to the front face 
of the vertical orientation film: At this time, it is said that the liquid crystal layer 30 is in a vertical 
orientation condition. However, liquid crystal molecule 30a of the liquid crystal layer 30 in a vertical 
orientation condition may incline a little from the normal of the front face (front face of a substrate) of 
the vertical orientation film according to the class of vertical orientation film, or the class of liquid 
crystal ingredient. Generally, the condition that the liquid crystal molecule shaft (it is also called "axial 
bearing".) carried out orientation at the include angle of about 85 degrees or more is called a vertical 
orientation condition to the front face of the vertical orientation film. 

[0047] TFT substrate 100a of a liquid crystal display 100 has the transparence substrate (for example, 
glass substrate) 1 1 and the picture element electrode 15 formed in the front face. Opposite substrate 
100b has the transparence substrate (for example, glass substrate) 21 and the counterelectrode 22 
formed in the front face. According to the electrical potential difference impressed to the picture 
element electrode 15 arranged so that it may counter mutually through the liquid crystal layer 30, and a 
counterelectrode 22, the orientation condition of the liquid crystal layer 30 for every picture element 
field changes. A display is performed with change of the orientation condition of the liquid crystal layer 
30 using the phenomenon in which the polarization condition and amount of the light which penetrates 
the liquid crystal layer 30 change. 

[0048] The picture element electrode 15 which a liquid crystal display 100 has forms a part of lower 
layer conductive layer 12 and lower layer conductive layer [ at least ] 12 in the wrap dielectric layer 13 
and liquid crystal layer 30 side of a dielectric layer, and has the **** upper conductive layer 14. The 
lower layer conductive layer 12 is formed in the field including all the fields on the substrate 1 1 which 
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counters opening 14a in the liquid crystal display 100 shown in drawing 1 (area of area > opening 14a of 
the lower layer conductive layer 1 2). 

[0049] In addition, the configuration of the picture element electrode 15 in the liquid crystal display of 
this operation gestalt is not restricted to the above-mentioned example, but may form the lower layer 
conductive layer 12 in the field on the substrate 11 which counters opening 14a like liquid crystal display 
100' shown in drawing 2 (a) (area of the lower layer conductive layer 12 = area of opening 14a). 
Moreover, the lower layer conductive layer 12 may be formed in the field on the liquid crystal display 
100' substrate 1 1 which counters opening 14a like 'shown in drawing 2 (b) (area of area < opening 14a of 
the lower layer conductive layer 12). Namely, the lower layer conductive layer 12 should just be formed 
so that it may counter with a part of opening 1 4a [ at least ] through a dielectric layer 1 3. however, the 
inside of the flat surface which the lower layer conductive layer 12 looked at from [ of a substrate 1 1 ] 
the normal in the configuration ( drawing 2 (b)) formed in opening 14a — both the lower layer conductive 
layer 12 and the upper conductive layer 14 — although — the field (clearance field) not existing exists 
and sufficient electrical potential difference for the liquid crystal layer 30 of the field which counters this 
clearance field may not be impressed Therefore, it is desirable to make narrow enough width of face (WS 
in drawing 2 (b)) of this clearance field so that the orientation of the liquid crystal layer 30 may be 
stabilized. As for WS, typically, it is desirable not to exceed about 4 micrometers. 

[0050] In addition, the picture element electrode 15 equipped with the lower layer conductive layer 12 
and the upper conductive layer 14 may be called a "two-layer structure electrode." A "lower layer" and 
the "upper layer" are the vocabulary used since the relative relation to the dielectric layer 13 of two 
electrodes 12 and 14 was expressed, and do not restrict the spatial arrangement at the time of the 
activity of a liquid crystal display. Furthermore, a "two-layer structure electrode" should just be the 
configuration of not eliminating the configuration which has electrodes other than lower layer conductive 
layer 12 and upper conductive layer 14, having the lower layer conductive layer 12 and the upper 
conductive layer 14 at least, and having the operation explained below. Moreover, a two-layer structure 
electrode does not need to be a picture element electrode in a TFT mold liquid crystal display, and if it 
has a two-layer structure electrode for every picture element field, it may be applied also to the liquid 
crystal display of other types. If the train electrode (signal electrode) in a simple matrix liquid crystal 
display has two-layer structure for every picture element field, specifically, the train electrode in a 
picture element field will function as a two-layer structure electrode. 

[0051] Next, it explains, comparing with actuation of the liquid crystal display equipped with the 
electrode of other configurations of actuation of a liquid crystal display equipped with a two-layer 
structure electrode while referring to drawing 1 , drawing 3 , and drawing 4 . 
[0052] First, actuation of a liquid crystal display 100 is explained, referring to drawing 1 . 
[0053] Drawing 1 (a) shows typically the orientation condition (OFF condition) of liquid crystal molecule 
30a in the liquid crystal layer 30 to which the electrical potential difference is not impressed. Drawing 1 
(b) shows typically the condition (ON initial state) that the orientation of liquid crystal molecule 30a 
began to change, according to the electrical potential difference impressed to the liquid crystal layer 30. 
Drawing 1 R> 1 (c) shows typically the condition that the orientation of liquid crystal molecule 30a which 
changed according to the impressed electrical potential difference reached the steady state. Drawing 1 
shows the example which impressed the same electrical potential difference to the lower layer 
conductive layer 12 and the upper conductive layer 14 which constitute the picture element electrode 
15 for simplicity. The curve EQ in drawing 1 (b) and (c) shows the equipotential line EQ. 
[0054] As shown in drawing 1 (a), when the picture element electrode 15 and a counterelectrode 22 are 
these potentials (condition that the electrical potential difference is not impressed to the liquid crystal 
layer 30), orientation of the liquid crystal molecule 30a in a picture element field is vertically carried out 
to the front face of both the substrates 1 1 and 21. 

[0055] If an electrical potential difference is impressed to the liquid crystal layer 30, the electric 
potential gradient expressed with potential line EQ(it intersects perpendicularly with line of electric 
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force) EQ, such as having been shown in drawing 1 (b), will be formed. In the liquid crystal layer 30 
located between the upper conductive layer 14 of the picture element electrode 15, and a 
counterelectrode 22, the uniform electric potential gradient expressed with the parallel equipotential line 
EQ to the front face of the upper conductive layer 14 and a counterelectrode 22 is formed. The electric 
potential gradient according to the potential difference of the lower layer conductive layer 12 and a 
counterelectrode 22 is formed in the liquid crystal layer 30 located on opening 14a of the upper 
conductive layer 14. Since the electric potential gradient formed in the liquid crystal layer 30 is 
influenced of the voltage drop (capacitive component rate) by the dielectric layer 13 at this time, the 
equipotential line EQ formed in the liquid crystal layer 30 falls in the field corresponding to opening 14a 
(a "trough" is formed in the equipotential line EQ). It is a field corresponding to opening 14a, and that a 
part of equipotential line EQ has invaded in a dielectric layer 13 means that the voltage drop (capacitive 
component rate) has arisen by the dielectric layer 13. Since the lower layer conductive layer 12 is 
formed in the field which counters opening 14a through a dielectric layer 13, the electric potential 
gradient expressed with the parallel equipotential line EQ to the field of the upper conductive layer 14 
and a counterelectrode 22 is formed also in the liquid crystal layer 30 located on near the center of 
opening 14a ("bottom of a trough" of the equipotential line EQ). In the liquid crystal layer 30 on the 
edge section (inside circumference of opening 14a including the boundary (extension) of opening 14a) 
EG of opening 14a, the slanting electric field expressed with the potential line EQ, such as having 
inclined, are formed. 

[0056] The torque which is going to carry out orientation of the axial bearing of liquid crystal molecule 
30a to parallel (vertical to line of electric force) to the equipotential line EQ acts on liquid crystal 
molecule 30a which has a negative dielectric anisotropy. Therefore, as the arrow head showed in drawing 
1 (b), in the right-hand side edge section EG in drawing, it carries out in the direction of a clockwise 
rotation, and liquid crystal molecule 30a on the edge section EG inclines in the counter clockwise 
direction in the left-hand side edge section EG in drawing, respectively (revolution), and carries out 
orientation to the equipotential line EQ at parallel. 

[0057] Here, change of the orientation of liquid crystal molecule 30a is explained to a detail, referring to 
drawing 5 . 

[0058] If electric field are generated by the liquid crystal layer 30, the torque which is going to carry out 
orientation of the axial bearing to parallel to the equipotential line EQ will act on liquid crystal molecule 
30a which has a negative dielectric constant anisotropy. If the electric field expressed with the vertical 
equipotential line EQ to axial bearing of liquid crystal molecule 30a occur as shown in drawing 5 (a), it 
will act on liquid crystal molecule 30a by the probability for the torque which makes it incline in a 
clockwise rotation or the counter clockwise direction to be equal. Therefore, in the liquid crystal layer 
30 in inter-electrode [ of the parallel plate mold arrangement which counters mutually ], liquid crystal 
molecule 30a which receives the torque of the direction of a clockwise rotation, and liquid crystal 
molecule 30a which receives the torque of a direction counter clockwise are intermingled so that it may 
mention later, referring to drawing 3 . Consequently, change in the orientation condition according to the 
electrical potential difference impressed to the liquid crystal layer 30 may not take place smoothly. 
[0059] If the electric field (slanting electric field) expressed with the potential line EQ, such as having 
inclined to axial bearing of liquid crystal molecule 30a, in the edge section EG of opening 14a of the 
liquid crystal display 100 by this invention occur as shown in drawing 1 (b), as shown in drawing 5 (b), 
liquid crystal molecule 30a inclines in the direction (counter clockwise in the example of a graphic 
display) with few amounts of dip for become the equipotential line EQ and parallel. Moreover, as shown 
in drawing 5 (c), the liquid-crystal molecule 30 a located in the field which the electric field expressed 
with the perpendicular equipotential line EQ to axial bearing of liquid-crystal molecule 30a generate 
inclines in the same direction as the liquid-crystal molecule 30 a located on [, such as having inclined, ] 
the potential line EQ so that the liquid-crystal molecule 30a and the orientation which are located on [, 
such as having inclined, ] the potential line EQ may become continuously (it has consistency like). In 
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addition, the thing "which is located on the equipotential line EQ" and "which is located in the electric 
field expressed with the equipotential line EQ" is meant. 

[0060] If change of the orientation which begins from liquid crystal molecule 30a located on [, such as 
having inclined, ] the potential line EQ progresses and a steady state is reached as mentioned above, it 
will be in the orientation condition typically shown in drawing 1 (c). Liquid crystal molecule 30a located 
near the center of opening 14a Since it is influenced almost equally of the orientation of liquid crystal 
molecule 30a of the edge section EG of the both sides which counter mutually [ opening 14a ] 
Maintaining a vertical orientation condition to the equipotential line EQ, liquid crystal molecule 30a of a 
field which is distant from the center of opening 14a inclines in response to the effect of the orientation 
of liquid crystal molecule 30a of the edge section EG of the respectively nearer one, and forms 
symmetrical dip orientation about the core SA of opening 14a. This orientation condition is in the 
condition that axial bearing of liquid crystal molecule 30a carried out orientation to the radial about the 
core of opening 14a, seen from a direction (direction vertical to the front face of substrates 1 1 and 21) 
vertical to the screen of a liquid crystal display 100 (un-illustrating). Then, in this application description, 
such an orientation condition will be called "radial dip orientation." 

[0061] In order to improve the viewing-angle dependency of a liquid crystal display in an omnidirection, it 
is desirable to have the symmetry-of-revolution nature centering on the shaft of the direction where 
the orientation of the liquid Crystal molecule -in each picture element field is vertical to the screen, and it 
is still more desirable to have axial symmetry nature. Therefore, as for opening 14a, it is desirable to be 
arranged so that the orientation of the liquid crystal layer 30 of a picture element field may have 
symmetry-of-revolution nature (or axial symmetry nature). When forming one opening 14a for every 
picture element field, it is desirable to prepare opening 14a in the center of a picture element field. 
Moreover, also as for the configuration (configuration in the stratification plane of the liquid crystal layer 
30) of opening 14a, it is desirable to have symmetry-of-revolution nature (axial symmetry nature), and it 
is desirable. [ of regular polygons such as a square, or a circular thing ] About the arrangement in the 
case of forming two or more opening 14a in a picture element field, it mentions later. 
[0062] Drawing 1 (a) As explained referring to - (c), the liquid crystal display 100 by this invention has 
the two-layer structure electrode 15 for every picture element field, and generates the electric field 
expressed with the potential line EQ, such as having the field which inclined in the liquid crystal layer 30 
in a picture element field. Liquid crystal molecule 30a which has a negative dielectric anisotropy in the 
liquid crystal layer 30 which is in a vertical orientation condition at the time of no electrical-potential- 
difference impressing changes the direction of orientation by making into a trigger orientation change of 
liquid crystal molecule 30a located on [, such as having inclined, ] the potential line EQ, and forms stable 
radial dip orientation, of course — drawing 2 — ( — a — ) — and — ( — b — ) — having been shown — 
a liquid crystal display — 100 — ' — and — 100 — 1 — ' — the same — operating . However, in the 
configuration of drawing 2 (b), when the clearance field WS becomes not much large, sufficient electrical 
potential difference for the edge section of opening 14a will not be impressed (if about 5 micrometers is 
exceeded), but it may become the field which does not contribute to a display. 

[0063] Next, actuation of the conventional typical liquid crystal display 200 is explained, referring to 
drawing 3 . Drawing 3 (a) - (c) shows typically one picture element field of a liquid crystal display 200. 
[0064] A liquid crystal display 200 has picture element electrode 15A and the counterelectrode 22 which 
have been arranged so that it may counter mutually. Picture element electrode 15A and a 
counterelectrode 22 are formed from the single conductive layer which all does not have opening 14a. 
[0065] As shown in drawing 3 (a), when the electrical potential difference is not impressed to the liquid 
crystal layer 30, as for the liquid crystal layer 30, a vertical orientation condition is taken. 
[0066] As shown in drawing 3 (b), the electric field generated by impressing an electrical potential 
difference to the liquid crystal layer 30 cover the whole picture element field, and are expressed with 
the parallel equipotential line EQ to the front face of picture element electrode 15A and a 
counterelectrode 22. At this time, liquid crystal molecule 30a tends to change the direction of 
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orientation so that axial bearing may become parallel to the equipotential line EQ, but as shown at 
drawing 5 (a) under the electric field electric field, and axial bearing and the equipotential line EQ of 
liquid crystal molecule 30a cross at right angles, the direction where liquid crystal molecule 30a inclines 
(revolution) does not become settled uniquely. Liquid crystal molecule 30a is typically influenced by the 
local surface state of the vertical orientation film of a difference, and begins to incline in the various 
directions. Consequently, the orientation conditions of liquid crystal molecule 30a will differ among two 
or more picture element fields, and the display by the liquid crystal display 200 will be the rough display. 
Moreover, time amount longer than the liquid crystal display 100 of this invention mentioned above by 
the time the orientation condition of the liquid crystal layer 30 reached the steady state shown in 
drawing 3 (c) is needed. 

[0067] That is, the liquid crystal display 100 of this invention has the description that a speed of 
response is quick, possible [ the display of high definition without a rough deposit ] as compared with 
the conventional liquid crystal display 200. 

[0068] Next, actuation of the liquid crystal display 300 which has opening 15b is explained to picture 
element electrode 15B, referring to drawing 4 . Picture element electrode 15B consists of single 
electrodes which have opening 15b, and differs from the picture element electrode 15 of the liquid 
crystal display of this invention in the point of not having the lower layer conductive layer 12 (for 
example, referring to drawing 1 ). A liquid crystal display 300 generates slanting electric field in the liquid 
crystal layer 30 like the liquid crystal display which is indicated by JP,6-301036,A mentioned above and 
which has opening 14a in a counterelectrode. 

[0069] The liquid crystal layer 30 of a liquid crystal display 300 takes a vertical orientation condition at 
the time of no electrical-potential-difference impressing, as shown in drawing 4 (a). The orientation 
condition of the liquid crystal layer 30 at the time of no electrical-potential-difference impressing is the 
same as the liquid crystal display ( drawing 1 and drawing 2 ) of this invention, or the conventional 
typical liquid crystal display ( drawing 3 ). 

[0070] If an electrical potential difference is impressed to the liquid crystal layer 30, the electric field 
expressed with the potential line EQ, such as having been shown in drawing 4 (b), will be generated. 
Since picture element electrode 15B has opening 15b like the picture element electrode 15 (for example, 
refer to drawing 1 ) of the liquid crystal display 100 of this operation gestalt, the equipotential line EQ 
generated by the liquid crystal layer 30 of a liquid crystal display 200 falls in the field corresponding to 
opening 15b, and the slanting electric field expressed with the potential line EQ, such as having inclined 
in the liquid crystal layer 30 on the edge section EG of opening 15b, are formed. However, since picture 
element electrode 15B is formed from the single conductive layer and it does not have a lower layer 
conductive layer (the same potential as a picture element electrode) in the field corresponding to 
opening 15b, in the liquid crystal layer 30 located on opening 15b, the field (field on which the 
equipotential line EQ is not drawn) where electric field are not generated exists. 
[0071] Liquid crystal molecule 30a which has the negative dielectric constant anisotropy put on the 
bottom of the above electric fields is served as follows. First, as the arrow head showed in drawing 4 (b), 
in the right-hand side edge section EG in drawing, it carries out in the direction of a clockwise rotation, 
and liquid crystal molecule 30a on the edge section EG of opening 15b inclines in the counter clockwise ■ 
direction in the left-hand side edge section EG in drawing, respectively (revolution), and carries out 
orientation to the equipotential line EQ at parallel. This can determine uniquely the dip (revolution) 
direction of liquid crystal molecule 30a ** and near edge section EG which is the same behavior as liquid 
crystal molecule 30a in the liquid crystal display 100 of this operation gestalt explained while referring to 
drawing 1 (b), and can cause orientation change to stability. 

[0072] However, since electric field do not occur in the liquid crystal layer 30 located on the field except 
the edge section EG of opening 15b, the torque which changes orientation is not generated. 
Consequently, even if sufficient time amount passes and orientation change of the liquid crystal layer 30 
reaches a steady state, as shown in drawing 4 (c), the liquid crystal layer 30 located on the field except 
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the edge section EG of opening 15b is still a vertical orientation condition. Of course, although a part of 
liquid crystal molecule 30a changes orientation in response to the effect of orientation change of liquid 
crystal molecule 30a near edge section EG, no orientation of liquid crystal molecule 30a in the liquid 
crystal layer 30 on opening 15b can be changed. Although it is dependent also on the thickness of the 
liquid crystal layer 30, or the physical properties (the magnitude of a dielectric constant anisotropy, 
elastic modulus, etc.) of a liquid crystal ingredient, whether the effect reaches to liquid crystal molecule 
30a which is in the location like which from the edge of opening 15b If the distance between the fields (it 
is also called the "solid section") which adjoin mutually through opening 15b and where a conductive 
layer exists actually exceeds about 4 micrometers, liquid crystal molecule 30a near the center of 
opening 15b will maintain vertical orientation, without changing orientation with electric fields. Therefore, 
since the field located on opening 15b of the liquid crystal layers 30 of a liquid crystal display 300 does 
not contribute to a display, it causes deterioration of display grace. For example, in the display mode of 
a normally black, an effective numerical aperture falls and display brightness falls. 
[0073] Thus, brightness becomes dark although it can prevent the rough deposit of the display which 
takes place with the conventional typical liquid crystal display 200, since a liquid crystal display 300 
determines uniquely the direction where the orientation of liquid crystal molecule 30a changes by the 
slanting electric field formed of picture element electrode 15B which has opening 15b. Since the liquid 
crystal display 100 of this operation gestalt has the lower layer electrode 12 prepared so that it might 
counter with the upper conductive layer 14 and opening 14a which have opening 14a, it can make 
electric field able to act on almost all the fields of the liquid crystal layer 30 located on opening 14a, and 
can be made to contribute to a display. Therefore, the high-definition display which whose liquid crystal 
display 100 of this operation gestalt is high brightness, and does not have a rough deposit is realizable. 
[0074] The configuration (configuration seen from the substrate normal) of opening 14a which the upper 
conductive layer 14 of the two-layer structure electrode (picture element electrode) 15 which the liquid 
crystal display of this operation gestalt has has is explained. A polygon is sufficient as the configuration 
of opening 14a, and a round shape and an ellipse form are sufficient as it. 

[0075] The display property of a liquid crystal display originates in the orientation condition (optical 
anisotropy) of a liquid crystal molecule, and shows an azimuth dependency. In order to reduce the 
azimuth dependency of a display property, it is desirable that the liquid crystal molecule is carrying out 
orientation by the equivalent probability to all the azimuth. Moreover, it is still more desirable that the 
liquid crystal molecule in each picture element field is carrying out orientation by the equivalent 
probability to all the azimuth. Therefore, as for opening 14a, it is desirable to have a configuration in 
which the liquid crystal molecule in each picture element field carries out orientation by the equivalent 
probability to all the azimuth. As for the configuration of opening 14a, specifically, it is desirable to have 
the symmetry-of-revolution nature which sets a symmetry axis as the core (the direction of a normal) 
of a picture element field, respectively. It is still more desirable to have the shaft of the high symmetry- 
of-revolution nature beyond a 2 times revolving shaft. 

[0076] The orientation condition of liquid crystal molecule 30a in case the configuration of opening 14a 
is a polygon is explained referring to drawing 6 (a) - drawing 6 (c). Drawing 6 (a) - (c) shows typically the 
orientation condition of liquid crystal molecule 30a seen from the substrate normal, respectively. It is 
shown that the two-layer electrode with which the edge has opening 14a rather than the other end 
prepares the edge where the point of liquid crystal molecule 30a drawn in the shape of an ellipse in 
drawing showing the orientation condition of seen liquid crystal molecule 30a from [, such as drawing 6 
(b) and (c), ] the substrate normal is shown black, and liquid crystal molecule 30a inclines so that closely 
[ a ******** substrate side ]. Also in the following drawings, it is the same. 

[0077] Here, corresponding to a rectangular (a square and a rectangle are included) picture element field, 
the structure in which rectangular opening 14a was formed is explained to an example, drawing 6 — ( — 
a ) — inside — one — A - one — A — ' — a line — having met — a sectional view — drawing 1 — 
( — a — ) — corresponding — drawing 6 — ( — b — ) — inside — one — B - one — B — ' — a line — 
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having met — . a sectional view — drawing 1 — ( — b — ) — corresponding — drawing 6 — R — > — 
six — ( — c — ) — inside — one — C - one — C — ' — a line — having met — a sectional view — 
drawing 1 (c) — corresponding . It explains doubling and referring to drawing 1 (a) - drawing 1 (c). Of 
course, the configuration of a picture element field (picture element electrode 15) is not restricted to 
this. 

[0078] When the picture element electrode 15 and counterelectrode 22 which have the lower layer 
conductive layer 12 and the upper conductive layer 14 are this potential, as shown in drawing 6 (a), as 
for liquid crystal molecule 30a by which the direction of orientation is regulated by the vertical 
orientation layer (un-illustrating) prepared in the liquid crystal layer 30 side front face of TFT substrate 
100a and opposite substrate 100b, a vertical orientation condition is taken in the condition that the 
electrical potential difference is not impressed to the liquid crystal layer 30. 

[0079] Electric field are impressed to the liquid crystal layer 30, and if the electric field expressed with 
the potential line EQ, such as having been shown in drawing 1 (a), occur, in liquid crystal molecule 30a 
which has a negative dielectric constant anisotropy, torque to which axial bearing becomes in parallel 
with the equipotential line EQ will occur. As explained referring to drawing 5 (a) and (b), liquid crystal 
molecule 30a under the electric field expressed with the vertical equipotential line EQ to the molecule 
shaft of liquid crystal molecule 30a Since the direction where liquid crystal molecule 30a inclines 
(revolution) has not become settled uniquely ( drawing 5 (a)), Since the dip (revolution) direction is 
decided uniquely, as for liquid crystal molecule 30a put to change (dip or revolution) of orientation not 
taking place easily on the bottom of the potential line EQ, such as having inclined to the molecule shaft 
of liquid crystal molecule 30a, change of orientation takes place easily. With the structure shown in 
drawing 6 , liquid crystal molecule 30a begins to incline from the edge section of four sides of opening 
14a of the rectangle of the upper conductive layer 14 to which the molecule shaft of liquid crystal 
molecule 30a leans to the equipotential line EQ. And as explained referring to drawing 5 (c), surrounding 
liquid crystal molecule 30a also inclines so that the orientation and consistency of liquid crystal 
molecule 30a toward which the edge section of opening 14a inclined may be taken, and as shown in 
drawing 6 (c), axial bearing of liquid crystal molecule 30a is stabilized (radial dip orientation). 
[0080] thus, opening 14a of the upper conductive layer 14 having the shape of the shape not of a slit (it 
being the configuration where width of face (direction which intersects perpendicularly with die length) is 
remarkable, and narrow, to die length) but a rectangle Since liquid crystal molecule 30a inclines toward 
the core of opening 14a from the edge section of four sides of opening 14a at the time of electrical- 
potential-difference impression, liquid crystal molecule 30a in a picture element field Liquid crystal 
molecule 30a near [ where the orientation restraining force of liquid crystal molecule 30a from the edge 
section balances ] the core of opening 14a maintains the condition of having carried out orientation 
vertically to the substrate side. The condition that liquid crystal molecule 30a inclined [ liquid crystal 
molecule 30a around it ] continuously in the radial focusing on liquid crystal molecule 30a near the core 
of opening 14a is acquired. Thus, if liquid crystal molecule 30a takes radial dip orientation for every 
picture element field, to all the viewing-angle directions (the direction of an azimuth is also included), a 
liquid crystal molecule 30a's of each axial bearing existence probability becomes almost equal, and the 
high-definition display without a rough deposit can be realized to all the viewing-angle directions. 
[0081] Furthermore, if the configuration of opening 14a is made into the high square of symmetry-of- 
revolution nature (it has a revolving shaft 4 times), since the symmetric property of the radial dip 
orientation of liquid crystal molecule 30a which sets a symmetry axis as the core of opening 14a will 
become high rather than the low (it has a revolving shaft twice) rectangle of symmetry-of-revolution 
nature, the good display which does not have a rough deposit further to the viewing-angle direction is 
realizable. In addition, although the rectangle was illustrated as a configuration of opening 14a, if the 
radial dip orientation by which liquid crystal molecule 30a inside opening 14a was stabilized at the time * 
of electrical-potential-difference impression is taken, you may be other polygons and a regular polygon 
with the high symmetry of revolution is still more desirable. 
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[0082] In addition, left-handed rotation as shown in drawing 8 (b) and (c) t or the curled form clockwise 
radial dip orientation of the radial dip orientation of liquid crystal molecule 30a is more stable than 
simple radial dip orientation as shown in drawing 8 (a). In addition, curled form orientation here 
expresses the orientation condition of the liquid crystal molecule in a liquid crystal stratification plane 
(inside of a substrate side). The curled form orientation seen when a little chiral agent is added into a 
liquid crystal ingredient will hardly change along the thickness direction of the liquid crystal layer 30, if 
the direction of orientation of liquid crystal molecule 30a hardly changes spirally along the thickness 
direction of the liquid crystal layer 30 like the usual twist orientation and the direction of orientation of 
liquid crystal molecule 30a is seen in a minute field. That is, in the cross section (cross section in a field 
parallel to a stratification plane) of the location of what of the thickness direction of the liquid crystal 
layer 30, it is in drawing 8 (b) or the same orientation condition as (c), and most twist deformation which 
met in the thickness direction of the liquid crystal layer 30 is not produced. However, if it sees by the 
whole opening 14a, a certain amount of twist deformation will have occurred. 

[0083] If the ingredient which added the chiral agent is used for the nematic liquid crystal ingredient 
which has a negative dielectric anisotropy, as shown in drawing 7 (a) and (b), respectively, liquid crystal 
molecule 30a will take left-handed rotation or clockwise curled form radial dip orientation focusing on 
opening 14a at the time of electrical-potential-difference impression. Right-handed rotation or left- 
handed rotation is decided by the class of chiral agent to be used. Therefore, since the direction which 
is rolling the surroundings of liquid crystal molecule 30a which stands at right angles to the substrate 
side of liquid crystal molecule 30a which is carrying out radial dip by carrying out curled form radial dip 
orientation of the liquid crystal layer 30 in opening 14a at the time of electrical-potential-difference 
impression can be made regularity within all opening 14a, the uniform display without a rough deposit is 
attained. Furthermore, since the direction which is rolling the surroundings of liquid crystal molecule 30a 
which stands at right angles to a substrate side has become settled, the speed of response at the time 
of impressing an electrical potential difference to the liquid crystal layer 30 also improves. 
[0084] Furthermore, also in the liquid crystal layer of a whorl orientation condition, if many chiral agents 
are added, if its attention is paid to the minute field, the orientation of liquid crystal molecule 30a will 
come to change spirally along the thickness direction of the liquid crystal layer 30 like the usual twist 
orientation. 

[0085] In the orientation condition that the orientation of liquid crystal molecule 30a does not change 
spirally along the thickness direction of the liquid crystal layer 30, in order that a perpendicular direction 
or liquid crystal molecule 30a which is carrying out orientation in parallel may not give phase contrast to 
incident light to the polarization shaft of a polarizing plate, the incident light which passes through the 
field of such an orientation condition does not contribute to permeability. For example, observation of 
the picture element field in the white display condition of a liquid crystal display that the polarizing plate 
has been arranged at the cross Nicors prism condition observes the quenching pattern of a cross joint 
clearly in the center section of the liquid crystal domain which carried out radial dip orientation. 
[0086] On the other hand, while a perpendicular direction or liquid crystal molecule 30a which is carrying 
out orientation in parallel also gives phase contrast to the polarization shaft of a polarizing plate to 
incident light in the orientation condition that the orientation of liquid crystal molecule 30a changes 
spirally, along the thickness direction of the liquid crystal layer 30, the optical activity of light can also 
be used. Therefore, since the incident light which passes through the field of such an orientation 
condition also contributes to permeability, the liquid crystal display in which a bright display is possible 
can be obtained. For example, if the picture element field in the white display condition of a liquid crystal 
display that the polarizing plate has been arranged at the cross Nicol's prism condition is observed, the 
quenching pattern of the cross joint of the center section of the liquid crystal domain which carried out 
radial dip orientation will become indefinite, and will become bright at the whole. In order to improve the 
utilization effectiveness of the light by optical activity efficiently, as for the twist angle of a liquid crystal 
layer, it is desirable that it is about 90 degrees. 
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[0087] The. configuration of opening 14a may not be restricted to the polygon mentioned above, but a 
round shape and an ellipse form are sufficient as it. 

[0088] The orientation condition of liquid crystal molecule 30a when the configuration of opening 14a is 
circular is explained referring to drawing 9 (a) - drawing 9 (c). Drawing 9 (a) - drawing 9 (c) show 
typically the orientation condition of liquid crystal molecule 30a seen from the substrate normal, 
respectively. Here, the structure in which circular opening 14a was formed is explained to an example to 
a rectangular picture element field. The sectional view which met the 1 A~1 A' line in drawing 9 (a) is 
equivalent to drawing 1 R> 1 (a), the sectional view which met the 1B-1B' line in drawing 9 (b) is 
equivalent to drawing 1 (b), and the sectional view which met the 1C-1C line in drawing 9 (c) is 
equivalent to drawing 1 (c). It explains doubling and referring to drawing 1 R> 1 (a) - drawing 1 (c). 
[0089] When the picture element electrode 15 and counterelectrode 22 which have the lower layer 
conductive layer 12 and the upper conductive layer 14 are this potential, as shown in drawing 9 (a), as 
for liquid crystal molecule 30a by which the direction of orientation is regulated by the vertical 
orientation layer (un-illustrating) prepared in the liquid crystal layer 30 side front face of TFT substrate 
100a and opposite substrate 100b, a vertical orientation condition is taken in the condition that the 
electrical potential difference is not impressed to the liquid crystal layer 30. 

[0090] Electric field are impressed to the liquid crystal layer 30, and if the electric field expressed with 
the potential line EQ, such as having been shown in drawing 1 (a), occur, in liquid crystal molecule 30a 
which has a negative dielectric constant anisotropy, torque to which axial bearing becomes in parallel 
with the equipotential line EQ will occur. As explained referring to drawing 5 (a) and (b), liquid crystal 
molecule 30a under the electric field expressed with the vertical equipotential line EQ to the molecule 
shaft of liquid crystal molecule 30a Since the direction where liquid crystal molecule 30a inclines 
(revolution) has not become settled uniquely ( drawing 5 (a)), Since the dip (revolution) direction is 
decided uniquely, as for liquid crystal molecule 30a put to change (dip or revolution) of orientation not 
taking place easily on the bottom of the potential line EQ, such as having inclined to the molecule shaft 
of liquid crystal molecule 30a, change of orientation takes place easily. With the structure shown in 
drawing 9 , liquid crystal molecule 30a begins to incline from the edge section of the periphery of 
circular opening 14a of the upper conductive layer 14 to which the molecule shaft of liquid crystal 
molecule 30a leans to the equipotential line EQ. And as explained referring to drawing 5 (c), surrounding 
liquid crystal molecule 30a also inclines so that the orientation and consistency of liquid crystal 
molecule 30a toward which the edge section of opening 14a inclined may be taken, and axial bearing of 
liquid crystal molecule 30a is stabilized in the condition that it was shown in drawing 9 (c) (radial dip 
orientation). 

[0091] Opening 14a of the upper conductive layer 14 that it is a circle configuration thus, liquid crystal 
molecule 30a in a picture element field Since liquid crystal molecule 30a inclines toward the core of 
opening 14a from the edge section of the periphery of opening 14a at the time of electrical-potential- 
difference impression Liquid crystal molecule 30a near [ where the orientation restraining force of liquid 
crystal molecule 30a from the edge section balances ] the core of opening 14a maintains the condition 
of having carried out orientation vertically to the substrate side. The condition (radial dip orientation) 
that liquid crystal molecule 30a inclined [ liquid crystal molecule 30a around it ] continuously in the 
radial focusing on liquid crystal molecule 30a near the core of opening 14a is acquired. When the 
configuration of opening 14a is circular, since the core (location of liquid crystal molecule 30a which 
carried out orientation at right angles to a substrate side) of radial dip orientation is formed in the core 
of opening 14a at stability, rather than the case of a square, the high-definition display which does not 
have a rough deposit in all directions at the time of electrical-potential-difference impression can be 
realized. 

[0092] It is thought that that the symmetry-of-revolution nature of a circle is high has the operation 
acquired when the configuration of opening 14a is circular that the center position of radial dip 
orientation is stabilized in the edge of opening 14a which determines the direction where liquid crystal 
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molecule 30a inclines continuing. An operation of the radial dip orientation stabilization by the edge of 
opening 14a continuing is acquired also considering the configuration of opening 14a as an ellipse 
(ellipse). 

[0093] In addition, the radial dip orientation of liquid crystal molecule 30a is stabilized more by giving a 
curled form stacking tendency, as mentioned above, referring to drawing 8 . Therefore, it is more 
desirable to consider as left-handed rotation or right-handed-rotation curled form radial dip orientation 
a core [ opening 14a ], as shown in drawing 10 (a) and drawing 10 (b), respectively. If the area of opening 
14a becomes large and the distance from the side of opening 14a to a core becomes long especially, 
since the orientation of liquid crystal molecule 30a located in opening 14a will stop being stabilized easily, 
it is desirable to give a curled form stacking tendency. For example, by adding a chiral agent into a liquid 
crystal ingredient, it can whirl to radial orientation and orientation can be given. 

[0094] [Configuration which has two or more openings] Although the configuration and operation of a 
two-layer structure electrode which have opening for the configuration which has one opening for every 
picture element field for an example above were explained, two or more openings may be prepared for 
every picture element field. Below, the configuration using the picture element electrode of the two- 
layer structure of having two or more openings for every picture element field is explained. 
[0095] When preparing two or more openings for every picture element field, as mentioned above, it is 
desirable to have the configuration in which each of two or more openings has symmetry-of-revolution 
nature, and it is desirable that arrangement of further two or more openings has symmetry-of-revolution 
nature so that the orientation where the liquid crystal molecule in a picture element field is uniform in 
omnidirection may be taken. Below, the configuration and actuation are explained to an example for the 
liquid crystal display which has the picture element electrode of the two-layer structure which has 
arranged two or more openings so that it may have symmetry-of-revolution nature for every picture 
element field. 

[0096] The cross-section structure of one picture element field of the liquid crystal display 400 which 
equipped drawing 1 1 with the picture element electrode 15 which has two or more opening 14a (14a1 
and 14a2 are included) is shown typically. The liquid crystal display 400 has TFT substrate 400a and 
opposite substrate 100b (it is substantially [ as opposite substrate 100b shown in drawing 1 ] the same.). 
[0097] Drawing 1 1 (a) shows typically the orientation condition (OFF condition) of liquid crystal molecule 
30a in the liquid crystal layer 30 to which the electrical potential difference is not impressed. Drawing 1 1 
(b) shows typically the condition (ON initial state) that the orientation of liquid crystal molecule 30a 
began to change, according to the electrical potential difference impressed to the liquid crystal layer 30. 
Drawing 1 1 (c) shows typically the condition that the orientation of liquid crystal molecule 30a which 
changed according to the impressed electrical potential difference reached the steady state. Drawing 1 1 
(a), (b), and (c) correspond to drawing 1 (a) about the liquid crystal display 100 equipped with the picture 
element electrode 15 which has one opening 14a for every picture element field, (b), and (c), 
respectively. In addition, the lower layer conductive layer 12 prepared in drawing 1 1 so that opening 
14a1 and 14a2 might be countered through a dielectric layer 13 opening 14a1 and 14a2 — respectively - 
- **, although the example formed so that it might lap and might exist also in opening 14a1 and the field 
between 14a2 (field where the upper conductive layer 14 exists) was shown Arrangement of the lower 
layer conductive layer 12 is not restricted to this, but it should just be arranged so that it may have the 
arrangement relation shown in drawing 1 1 (a) - (c) to opening 14a1 and each of 14a2. Moreover, 
although PATANGU especially since the electric field impressed to the liquid crystal layer 30 are not 
influenced substantially, patterning of the lower layer conductive layer 12 formed in the field where the 
conductive layer of the upper conductive layer 14 exists through a dielectric layer 13, and the location 
which counters may be carried out. 

[0098] As shown in drawing 1 1 (a), when the picture element electrode 15 and a counterelectrode 22 
are these potentials (condition that the electrical potential difference is not impressed to the liquid 
crystal layer 30), orientation of the liquid crystal molecule 30a in a picture element field is vertically 
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carried out to the front face of both the substrates 1 1 and 21 . 

[0099] If an electrical potential difference is impressed to the liquid crystal layer 30. the electric 
potential gradient expressed with the potential line EQ, such as having been shown in drawing 1 1 (b), will 
be formed. In the liquid crystal layer 30 located between the upper conductive layer 14 of the picture 
element electrode 15, and a counterelectrode 22, the uniform electric potential gradient expressed with 
the parallel equipotential line EQ to the front face of the upper conductive layer 14 and a 
counterelectrode 22 is formed. The electric potential gradient according to the potential difference of 
the lower layer conductive layer 12 and a counterelectrode 22 is formed in the liquid crystal layer 30 
located the opening 14a1 of the upper conductive layer 14, and on 14a2. Since the electric potential 
gradient formed in the liquid crystal layer 30 is influenced of the voltage drop by the dielectric layer 13 
at this time, the equipotential line EQ formed in the liquid crystal layer 30 falls in opening 14a1 and the 
field corresponding to 14a2 (two or more "troughs" is formed in the equipotential line EQ). Since the 
lower layer conductive layer 12 is formed in the field which counters opening 14a1 and 14a2 through a 
dielectric layer 13, the electric potential gradient expressed with the parallel equipotential line EQ to the 
field of the upper conductive layer 14 and a counterelectrode 22 is formed also in the liquid crystal layer 
30 located on opening 14a1 and near [ each ] the center of 14a2 ("bottom of a trough" of the 
equipotential line EQ). In the liquid crystal layer 30 on opening 14a1 and the edge section (inside 
circumference of opening including the boundary (extension) of opening) EG of 14a2, the slanting 
electric field expressed with the potential line EQ, such as having inclined, are formed. 
[0100] The torque which is going to carry out orientation of the axial bearing of liquid crystal molecule 
30a to parallel to the equipotential line EQ acts on liquid crystal molecule 30a which has a negative 
dielectric anisotropy. Therefore, as the arrow head showed in drawing 1 1 (b), in the right-hand side edge 
section EG in drawing, it carries out in the direction of a clockwise rotation, and liquid crystal molecule 
30a on the edge section EG inclines in the counter clockwise direction in the left-hand side edge 
section EG in drawing, respectively (revolution), and carries out orientation to the equipotential line EQ 
at parallel. 

[0101] In the opening 14a1 of a liquid crystal display 400 and the edge section EG of 14a2 according to 
this invention as shown in drawing 1 1 (b) If the electric field (slanting electric field) expressed with the 
potential line EQ, such as having inclined to axial bearing of liquid crystal molecule 30a, occur, as shown 
in drawing 5 (b), liquid crystal molecule 30a inclines in the direction (counter clockwise in the example of 
a graphic display) with few amounts of dip for becoming the equipotential line EQ and parallel. Moreover, 
as shown in drawing 5 (c), the liquid-crystal molecule 30 a located in the field which the electric field 
expressed with the perpendicular equipotential line EQ to axial bearing of liquid-crystal molecule 30a 
generate inclines in the same direction as the liquid-crystal molecule 30 a located on [, such as having 
inclined, ] the potential line EQ so that the liquid-crystal molecule 30a and the orientation which are 
located on [, such as having inclined, ] the potential line EQ may become continuously (it has 
consistency like). 

[0102] If change of the orientation which begins from liquid crystal molecule 30a located on [, such as 
having inclined, ] the potential line EQ progresses and a steady state is reached as mentioned above, as 
typically shown in drawing 1 1 (c), symmetrical dip orientation (radial dip orientation) will be formed about 
opening 14a1 and each core SA of 14a2. Moreover, dip orientation also of the liquid crystal molecule 30a 
on the field of the upper conductive layer 14 located between two adjoining openings 14a1 and 14a2 is 
carried out so that liquid crystal molecule 30a of opening 14a1 and the edge section of 14a2 and 
orientation may become continuously (it has consistency like). Since liquid crystal molecule 30a on the 
part located in the center of opening 14a1 and the edge of 14a2 is influenced to the same extent of 
liquid crystal molecule 30a of each edge section, it maintains a vertical orientation condition like liquid 
crystal molecule 30a located in opening 14a1 and the center section of 14a2. Consequently, the liquid 
crystal layer on the upper conductive layer 14 will also be in a radial dip orientation condition between 
two adjoining openings 14a1 and 14a2. However, the dip directions of a liquid crystal molecule differ in 
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the radial dip direction of the liquid crystal layer between opening 14a1 and the radial dip orientation of 
the liquid crystal layer in 14a2 and opening 14a1, and 14a2. If the orientation near [ which is located in 
the center of each field which is carrying out radial dip orientation ] liquid crystal molecule 30a shown in 
drawing 1 1 (c) is observed, within opening 14a1 and 14a2, liquid crystal molecule 30a inclines between 
openings to liquid crystal molecule 30a inclining so that the cone which spreads toward a 
counterelectrode may be formed so that the cone which spreads toward the upper conductive layer 14 
may be formed. In addition, since it is formed so that any radial dip orientation may be adjusted with the 
dip orientation of liquid crystal molecule 30a of the edge section, two radial dip orientation is continuing 
mutually. 

[0103] If an electrical potential difference is impressed to the liquid crystal layer 30 as mentioned above, 
radial dip orientation will be formed by beginning to incline from liquid crystal molecule 30a on two or 
more openings 14a1 prepared in the upper conductive layer 14, and each 14a2 edge section EG, and 
inclining so that liquid crystal molecule 30a of a boundary region may have consistency after that with 
the dip orientation of liquid crystal molecule 30a on the edge section EG. Therefore, since the number of 
liquid crystal molecule 30a which answers electric field and begins to incline first increases so that there 
is many opening 14a formed in one picture element field, the time amount taken to cover the whole 
picture element field and to form radial dip orientation becomes short. That is, the speed of response of 
a liquid crystal display is [ carry out / of opening 14a formed in a picture element electrode for every 
picture element field / the increase of a number, or ] improvable. 

[0104] Thus, while the liquid crystal display which has the display grace which was excellent in the 
viewing-angle property in omnidirection by forming two or more openings 14a1 and 14a2 for every 
picture element field is realized, the response characteristic of a liquid crystal display is also improved. 
[0105] Next, the relation between each configuration and relative configuration of two or more opening 
14a, and the orientation of liquid crystal molecule 30a is explained, referring to drawing 12 and drawing 
1 3 . drawing 12 — ( — a — ) — and — drawing 13 — ( — a — ) — inside — 11 — A - 1 1 — A — ' — a 
line — having met — a sectional view — drawing 1 1 — ( — a — ) — corresponding — drawing 12 — (— 
b — ) — and — drawing 13 — ( — b — ) — inside — 11 — B - 1 1 — B — ' — a line — having met — a 
sectional view — drawing 1 1 — ( — b — ) — corresponding — drawing 1 2 — ( — c — ) — and — 
drawing 1 3 — ( — c — ) — inside — 11 — C - 1 1 — C — ' — a line — having met — a sectional view 
— drawing 1 1 (c) — corresponding . 

[0106] Although drawing 12 and drawing 13 have illustrated the rectangular picture element electrode 15 
(picture element field), the configuration of the appearance of the picture element electrode 15 (the 
upper conductive layer 14) is not restricted to this. Moreover, the liquid crystal display by this invention 
may have two or more electrode configurations which showed the electrode configuration shown in 
drawing 12 or drawing 13 about one picture element field to what [ not only ] it has only one but drawing 
12 , and drawing 13 in one picture element field. Moreover, it may be lapped and formed in the side or 
the angle as which there is especially no limit in the relative arrangement relation between the periphery 
of the picture element electrode 15 (the upper conductive layer 14), and opening 14a, and a part of two 
or more opening 14a specifies the periphery of the upper conductive layer 14 in it. This is the same also 
to the liquid crystal display of other operation gestalten in which the picture element field which has two 
or more opening 14a is shown. In addition, the whole picture element field is covered and it mentions 
later about the relative configuration desirable in order to stabilize orientation of a liquid crystal 
molecule (and improvement in a speed of response) between opening 14a. 

[0107] First, the configurations of each opening 14a may be a polygon, and a round shape or an ellipse 
form, as explained previously. The round shape which showed the viewing-angle property in the direction 
of an azimuth of all the liquid crystal displays 400 to regular polygons, such as a square shown in 
drawing 12 , and drawing 13 since it was desirable to have had symmetry-of-revolution nature with each 
configuration of opening 14a high to an improvement (for rough deposit of display to be abolished) sake 
is desirable. About the relation between the configuration of each opening 14a, and the orientation 
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condition of liquid crystal molecule 30a t since it is as previous explanation, explanation is omitted here. 
[0108] Moreover, in the configuration in which two or more opening 14a was formed, it is desirable that 
relative arrangement of two or more opening 14a has symmetry-of-revolution nature. For example, when 
forming four square opening 14a in the square upper conductive layer 14 as shown in drawing 12 (namely, 
when a picture element field is a square), it is desirable to arrange four openings 14a centering on the 
core SA of the square upper conductive layer 14, so that it may have symmetry-of-revolution nature. 
As illustrated, it is desirable to arrange so that the core SA of the square upper conductive layer 14 
may serve as a revolving shaft 4 times. Thus, when it arranges, the field which has the radial dip 
orientation formed focusing on each opening 14a when an electrical potential difference is impressed to 
the liquid crystal layer 30, as shown in drawing 12 (b) and (c) has symmetry-of-revolution nature 4 times 
centering on the core SA of the upper conductive layer 14. Consequently, the viewing-angle property of 
a liquid crystal display 400 is further equalized covering the direction of an omnidirection angle. 
[0109] Although the drawing 12 odor illustrated the configuration in which four openings 14a was formed 
to one picture element field, the number of opening 14a is not restricted to this. The number of opening 
14a formed in one picture element field is suitably set as stability by picture element area-size, 
configuration, and one opening 14a in consideration of the area size in which radial dip orientation is 
formed, and a speed of response. When forming much opening 14a in one picture element field, in order 
to improve the homogeneity of a viewing-angle property, it is desirable to cover the whole picture 
element field, and to arrange so that arrangement of opening 14a may have symmetry-of-revolution 
nature, but it may be unable to arrange so that the whole picture element field may be covered 
depending on the configuration of a picture element field and it may have symmetry-of-revolution 
nature. It is desirable to arrange so that the largest possible area may be covered and it may have 
symmetry-of-revolution nature. For example, when a picture element field is a rectangle, the liquid 
crystal display which has a sufficiently uniform viewing-angle property can be obtained by dividing a 
rectangle into two or more squares, and forming two or more opening 14a so that it may have 
symmetry-of-revolution nature to each square. 

[01 10] It replaces with opening 14a of the square shown in drawing 12 , and the configuration which 
prepared circular opening 14a is shown in drawing 13 . 

[01 1 1] The viewing-angle property of a liquid crystal display is further improvable by arranging four 
openings 14a the same with having mentioned above, while referring to drawing 12 , so that the core SA 
of the upper conductive layer 14 may serve as a revolving shaft 4 times. Moreover, since the continuity 
of the orientation of liquid crystal molecule 30a where the one where the configuration of opening 14a is 
more nearly circular met the edge section of each opening 14a rather than the polygon is high, the radial 
dip orientation of liquid crystal molecule 30a is stabilized more. Furthermore, in the configuration which 
prepares two or more opening 14a, if the configuration of opening 14a is made circular, the continuity 
between the radial dip orientation formed of adjoining opening 14a will be high, and the advantage that 
two or more radial dip orientation formed in a picture element field tends to be stabilized will be acquired. 
[01 12] For example, as shown in drawing 14 , liquid crystal molecule 30a to which circular four openings 
14a is located by each core on the diagonal line of the rectangle also in the configuration by which it has 
been arranged so that it may be located in a rectangular angle can form continuous dip orientation. On 
the other hand, the orientation of liquid crystal molecule 30a in the field surrounded by four openings 
14a cannot become easily continuously so that he can understand from the diagonal line of the 
rectangle which connects the core of opening 14a and is formed not being in agreement with the 
diagonal line of the square of opening 14a if four openings 14a in drawing 14 is made into a square. On 
the other hand, although the rectangle in which four cores of opening 14a form these four configurations 
of opening 14a, the rectangle which has a parallelism relation, then the above-mentioned problem are 
solved, the continuity of the radial dip orientation formed in each opening 14a falls. Therefore, as for the 
configuration of opening 14a, or arrangement, it is desirable to set up suitably in consideration of the 
configuration and magnitude of a picture element field. In addition, drawing 14 shows the condition of 
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having impressed the electrical potential difference to the liquid crystal layer, and the sectional view 
which met the 1 1C-1 1C line in drawing 14 is equivalent to drawing 1 1 (c). 

[01 13] The desirable example of arrangement of opening in the electrode configuration (namely, two- 
layer structure electrode with which a picture element electrode or a counterelectrode has opening) 
which has two or more openings for every picture element field is further explained to a detail. 
[01 14] Other patterns of the upper conductive layer 14 of other liquid crystal display 400A of the 
operation gestalt 1 are explained referring to drawing 15 (a). Drawing 1 5 (b) is the sectional view which 
met the 15B-15B' line in drawing 15 (a), and is substantially [ as drawing 1 1 (a) ] the same except giving 
reference mark 14b to the solid section of the upper conductive layer 14, and giving reference mark 14b' 
to the unit solid section. 

[01 15] The upper conductive layer 14 which liquid crystal display 400A has has two or more opening 14a 
and solid section 14b. Opening 14a points out the part from which the electric conduction film of the 
upper conductive layers 14 formed from the electric conduction film (for example, ITO film) was 
removed, and solid section 14b points out the part (parts other than opening 14a) in which the electric 
conduction film exists. Although two or more formation of the opening 14a is carried out for every 
picture element electrode, solid section 14b is fundamentally formed from the continuous single electric 
conduction film. 

[01 16] Two or more opening 14a is arranged so that the core may form a tetragonal lattice, and solid \ 
section (the ''unit solid section" is called.) 14b' substantially surrounded by four openings 14a to which a 
core is located on the four lattice points which form one unit lattice has the configuration of an 
approximate circle form. Each opening 14a is abbreviation stellate [ which has the side (edge) of the 
shape of four quadrant radii, and has a revolving shaft 4 times at the core ]. In addition, in order to cover 
the whole picture element field and to stabilize orientation, it is desirable to form a unit lattice to the 
edge of the upper conductive layer 14. Therefore, as illustrated, as for the edge of the upper conductive 
layer 14, it is desirable that patterning is carried out to the configuration equivalent to about 1 (field 
corresponding to angle)/4 of about 1 (field corresponding to the side)/2 of opening 14a and opening 14a. 
In addition, the square (set of a tetragonal lattice) shown as the continuous line in drawing 15 (a) shows 
the field (appearance) corresponding to the conventional picture element electrode formed from the 
single conductive layer. 

[01 17] Opening 14a located in the center section of the picture element field has the same magnitude in 
the same configuration substantially. Unit solid section 14b' located in the unit lattice formed of opening 
14a is an approximate circle form, and has the same magnitude in the same configuration substantially. It 
connects mutually and unit solid section 14b* which adjoins mutually constitutes solid section 14b which 
functions as single electric conduction film substantially. 

[0118] If an electrical potential difference is impressed between the upper conductive layers 14 and 
counterelectrodes 22 which have a configuration which was mentioned above, two or more liquid crystal 
domains where each has radial dip orientation will be formed of the slanting electric field generated by 
the edge section of opening 14a. Every one liquid crystal domain is formed in the field corresponding to 
each opening 14a, and the field corresponding to unit solid section 14b' in a unit lattice, respectively. 
[0119] Here, although the square upper conductive layer 14 is illustrated, the configuration of 14 of a 
picture element electrode is not restricted to this. Since the general configuration of the upper 
conductive layer 14 is approximated to a rectangle (a square and a rectangle are included), it can 
arrange opening 14a regularly in the shape of a tetragonal lattice, if opening 14a is regularly arranged so 
that a liquid crystal domain may be formed in all the fields in a picture element field even if the upper 
conductive layer 14 has configurations other than a rectangle (for example, it illustrated — as — the 
shape of a tetragonal lattice), the effectiveness of this invention can be acquired. 

[0120] The configuration (configuration seen from the substrate normal) of opening 14a which the upper 
conductive layer 14 which liquid crystal display 400A of this operation gestalt has has, and its 
arrangement are explained. 
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[0121] The display property of a liquid crystal display originates in the orientation condition (optical 
anisotropy) of a liquid crystal molecule, and shows an azimuth dependency. In order to reduce the 
azimuth dependency of a display property, it is desirable that the liquid crystal molecule is carrying out 
orientation by the equivalent probability to all the azimuth. Moreover, it is still more desirable that the 
liquid crystal molecule in each picture element field is carrying out orientation by the equivalent 
probability to all the azimuth. Therefore, as for opening 14a, it is desirable to have a configuration which 
forms a liquid crystal domain so that liquid crystal molecule 30a in each picture element field may carry 
out orientation by the equivalent probability to all the azimuth. As for the configuration of opening 14a, 
specifically, it is desirable to be arranged so that two or more opening 14a may have symmetry-of- 
revolution nature preferably [ having the symmetry-of-revolution nature (preferably symmetric property 
beyond a 2 times revolving shaft) which sets a symmetry axis as each core (the direction of a normal) ]. 
Moreover, it is desirable that the configuration of unit solid section 14b' substantially surrounded by 
these openings also has symmetry-of-revolution nature, and it is desirable to be arranged so that unit 
solid section 14b' may also have symmetry-of-revolution nature. 

[0122] However, as there is not necessarily no need of being arranged so that opening 14a and unit solid 
section 14b' may cover the whole picture element field and may have symmetry-of-revolution nature 
and it was shown in drawing 15 (a) For example, if a tetragonal lattice (symmetric property which has a 
revolving shaft 4 times) is made into a smallest unit and a picture element field is constituted by those 
combination, the whole picture element field can be covered and orientation of the liquid crystal 
molecule can be substantially carried out by the equivalent probability to all the azimuth. 
[0123] The orientation condition of liquid crystal molecule 30a when unit solid section 14b' of the 
abbreviation stellate opening 14a and the approximate circle form where it has symmetry-of-revolution 
nature which were shown in drawing 15 (a) is arranged in the shape of a tetragonal lattice is explained 
referring to drawing 16 (a) - drawing 1 6 (c). 

[0124] Drawing 16 (a) - (c) shows typically the orientation condition of liquid crystal molecule 30a seen 
from the substrate normal, respectively. It is shown that the upper conductive layer 14 in which the 
edge has opening 14a rather than the other end prepares the edge where the point of liquid crystal 
molecule 30a drawn in the shape of an ellipse in drawing showing the orientation condition of seen liquid 
crystal molecule 30a from [, such as drawing 1 6 (b) and (c), ] the substrate normal is shown black, and 
liquid crystal molecule 30a inclines so that closely [ a ******** substrate side ]. Also in the following 
drawings, it is the same. Here, one unit lattice (formed of four openings 14a) in the picture element field 
shown in drawing 15 (a) is explained. The sectional view which met the diagonal line in drawing 16 (a) - 
drawing 1 6 (c) corresponds to drawing 1111 (a) - drawing 1 1 (c), respectively, and it is explained, setting 
and referring to these drawings. 

[0125] When the upper conductive layer 14 and a counterelectrode 22 are these potentials, as shown in 
drawing 16 (a), as for liquid crystal molecule 30a by which the direction of orientation is regulated by the 
vertical orientation layer (un-illustrating) prepared in the liquid crystal layer 30 side front face of TFT 
substrate 400a and opposite substrate 100b, a vertical orientation condition is taken in the condition 
that the electrical potential difference is not impressed to the liquid crystal layer 30. 
[0126] If electric field are impressed to the liquid crystal layer 30, as shown in drawing 16 (b), liquid 
crystal molecule 30a begins to incline from the edge section of opening 14a. And surrounding liquid 
crystal molecule 30a also inclines so that the orientation and consistency of liquid crystal molecule 30a 
toward which the edge section of opening 14a inclined may be taken, and axial bearing of liquid crystal 
molecule 30a is stabilized in the condition that it was shown in drawing 1 6 (c) (radial dip orientation). 
[0127] That it is the configuration in which opening 14a has symmetry-of-revolution nature thus, liquid 
crystal molecule 30a in a picture element field Since liquid crystal molecule 30a inclines toward the core 
of opening 14a from the edge section of opening 14a at the time of electrical-potential-difference 
impression Liquid crystal molecule 30a near [ where the orientation restraining force of liquid crystal 
molecule 30a from the edge section balances ] the core of opening 14a maintains the condition of having 
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carried out orientation vertically to the substrate side. The condition that liquid crystal molecule 30a 
inclined [ liquid crystal molecule 30a around it ] continuously in the radial focusing on liquid crystal 
molecule 30a near the core of opening 14a is acquired. 

[0128] Moreover, liquid crystal molecule 30a of the field corresponding to unit solid section 14b' of the 
approximate circle form surrounded by four abbreviation stellate opening 14a arranged in the shape of a 
tetragonal lattice also inclines so that it may have consistency with the orientation of liquid crystal 
molecule 30a which inclined by the slanting electric field generated by the edge section of opening 14a. 
Liquid crystal molecule 30a near [ where the orientation restraining force of liquid crystal molecule 30a 
from the edge section balances ] the core of unit solid section 14b' maintains the condition of having 
carried out orientation vertically to the substrate side, and the condition that liquid crystal molecule 30a 
inclined [ liquid crystal molecule 30a around it ] continuously in the radial focusing on liquid crystal 
molecule 30a near the core of unit solid section 14b* is acquired. 

[0129] Thus, the whole picture element field is covered, if the liquid crystal domain where liquid crystal 
molecule 30a takes radial dip orientation is arranged in the shape of a tetragonal lattice, a liquid crystal 
molecule 30a's of each axial bearing existence probability will have symmetry-of-revolution nature, and 
the high-definition display without a rough deposit can be realized to all the viewing-angle directions. In 
order to reduce the viewing-angle dependency of the liquid crystal domain which has radial dip 
orientation, it is desirable to have symmetry-of-revolution nature (for beyond a 2 times revolving shaft 
to be desirable, and for beyond a 4 times revolving shaft to be still more desirable.) with a high liquid 
crystal domain. Moreover, in order to reduce the viewing-angle dependency of the whole picture element 
field, it is desirable that two or more liquid crystal domains formed in a picture element field constitute 
the array (for example, tetragonal lattice) expressed with the combination of the unit (for example, unit 
lattice) which has high symmetry-of-revolution nature (beyond a 2 times revolving shaft is desirable, and 
beyond a 4 times revolving shaft is still more desirable:). 

[0130] Although opening 14a has abbreviation stellate, unit solid section 14b' has an approximate circle 
form and these showed the example arranged in the shape of a tetragonal lattice by drawing 1 5 (a), the 
configurations of opening 14a and unit solid section 14b' and these arrangement are not restricted to 
the above-mentioned example. 

[0131] The plan of the upper conductive layers 14A and 14B which have opening 14a of a configuration 
and unit solid section 14b' which are different in drawing 1 7 (a) and (b) is shown, respectively. 
[0132] drawing 1 7 — ( — a — ) — and — ( — b — ) — respectively — having been shown — the upper 
layer — a conductive layer — 14 — A — and — 14 — B — opening — 14 — a — and — a unit — a 
solid — the section — 14 — b — ' — drawing 15 — ( — a — ) — having been shown — a picture 
element — an electrode — opening — 14 — a — and — a unit — a solid — the section — 14 — b — 
' — some — having been distorted — a form — having — **** . Opening 14a of the upper conductive 
layers 14A and 14B and unit solid section 14b T have a revolving shaft twice (it does not have a revolving 
shaft 4 times), and they are regularly arranged so that a rectangular unit lattice may be formed. Each of 
opening 14a has stellate [ bent ], and each unit solid section 14b' has the abbreviation ellipse form (bent 
round shape). Even if it uses the upper conductive layers 14A and 14B, display grace can obtain the 
liquid crystal display excellent in the high viewing-angle property. 

[0133] Furthermore, the upper conductive layers 14C and 14D as shown in drawing 18 (a) and (b), 
respectively can also be used. 

[0134] As for the upper conductive layers 14C and 14D, opening 14a of an abbreviation cross joint is 
arranged in the shape of a tetragonal lattice so that unit solid section 14b' may become an abbreviation 
square. Of course, these may be made distorted, and you may arrange so that a rectangular unit lattice 
may be formed. Thus, even if it arranges regularly unit solid section 14b' of an abbreviation rectangle (a 
rectangle presupposes that a square and a rectangle are included.), display grace can obtain the liquid 
crystal display excellent in the high viewing-angle property. 

[0135] However, since more nearly circular than a rectangle or an ellipse form can stabilize radial dip 
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orientation, the configuration of opening 14a and/or unit solid section 14b' is desirable. Since the side of 
opening 14a changes continuously (smoothly), this is considered for the direction of orientation of liquid 
crystal molecule 30a also changing continuously (smoothly). 

[0136] From a viewpoint of the continuity of the direction of orientation of liquid crystal molecule 30a 
mentioned above, the upper conductive layers 14E and 14F shown in drawing 19 (a) and (b) are also 
considered. Upper conductive layer 14E shown in drawing 19 (a) is the modification of the upper 
conductive layer 14 shown in drawing 15 (a), and has opening 14a which consists only of four radii. 
Moreover, upper conductive layer 14F shown in drawing 19 (b) are the modification of upper conductive 
layer 14D shown in drawing 18 (b), and unit solid section 14b' specified by surrounding opening 14a is 
formed from the combination of quadrant radii. Although each opening 14a and unit solid section 14b T 
which the upper conductive layers 14E and 14F have have the revolving shaft 4 times and it is arranged 
in the shape of a tetragonal lattice (it has a revolving shaft 4 times) As shown in drawing 1 7 (a) and (b), 
it may consider as the configuration which the configuration of unit solid section 14b' of opening 14a is 
made distorted, and has a revolving shaft twice, and you may arrange so that a rectangular grid (it has a 
revolving shaft twice) may be formed. 

[0137] In the above-mentioned example, opening 14a of abbreviation stellate or an abbreviation cross- 
joint form was formed, and the configuration made into the abbreviation rectangle to which the 
approximate circle form, the abbreviation ellipse form, the abbreviation square (rectangle), and the angle 
were able to take the configuration of unit solid section 14b' was explained. On the other hand, 
negative-positive reversal of the relation between opening 14a and unit solid section 14b' may be 
carried out. For example, upper conductive layer 14G which have the pattern which carried out 
negative-positive reversal of opening 14a of the upper conductive layer 14 and unit solid section 14b' 
which were shown in drawing 15 (a) are shown in drawing 20 . Thus, it has the same function 
substantially with the upper conductive layer 14 which showed upper conductive layer 14G which have 
the pattern which carried out negative-positive reversal to drawing 15 (a). In addition, like the upper 
conductive layers 14H and 141 shown in drawing 21 (a) and (b), respectively, when both opening 14a and 
unit solid section 14b' are abbreviation squares, even if it carries out negative-positive reversal, there is 
also a thing used as the pattern of a basis and the same pattern. 

[0138] Also when negative-positive reversal of the pattern shown in drawing 15 (a) is carried out like 
the pattern shown in drawing 20 , it is desirable to form a part of opening 14a (about 1/2 or about 1/4) 
so that unit solid section 14b' which has symmetry-of-revolution nature may be formed in the edge 
section of the upper conductive layer 14. By considering as such a pattern, like the center section of 
the picture element field, the effectiveness by slanting electric field is acquired and radial dip orientation 
continued and stabilized to the whole picture element field can be realized also in the edge section of a 
picture element field. 

[0139] Next, it explains any of a negative-positive pattern should be adopted as an example for upper 
conductive layer 14G shown in drawing 20 R> 0 which has the pattern which carried out negative- 
positive reversal of the pattern of the upper conductive layer 14 of drawing 15 (a), opening 14a of the 
upper conductive layer 14, and unit solid section 14b'. 

[0140] a negative-positive — even if it adopts which pattern, both of the patterns of the die length of 
the side of opening 14a are the same. Therefore, there is no difference by these patterns in the function 
to generate slanting electric field. However, the rates of surface ratio of unit solid section 14b' (ratio to 
the whole surface product of the upper conductive layer 14) may differ among both. That is, the area of 
solid section 14b (part in which the electric conduction film exists actually) which generates the electric 
field adopted as the liquid crystal molecule of a liquid crystal layer may differ. 

[0141] the electrical potential difference impressed to the liquid crystal domain in which the electrical 
potential difference impressed to the liquid crystal domain formed in opening 14a is formed in solid 
section 14b — a twist — low — ** — it is **, for example, if normally black mode is displayed, the 
liquid crystal domain formed in opening 14a will become dark. That is, if the rate of surface ratio of 
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opening 14a becomes high, it will become the inclination for display brightness to fall. Therefore, the one 
where the rate of surface ratio of solid section 14b is higher is desirable. In addition, although an 
operation of a lower layer conductive layer is disregarded and it explains since it is easy, the two-layer 
structure electrode which the liquid crystal display by this invention has has the lower layer conductive 
layer (for example, lower layer conductive layer 12 of drawing 1 ) here to the field corresponding to 
opening 14a of the upper conductive layer 14. Therefore, since the electric field from a lower layer 
conductive layer act also on the liquid crystal layer 30 of the field corresponding to opening 14a, there is 
few extent to which display brightness falls in connection with the rate of surface ratio of opening 14a 
becoming high than the conventional liquid crystal display 300 explained while referring to drawing 4 (a) - 
(c). 

[0142] It is dependent on the pitch (magnitude) of a unit lattice in any of the pattern of drawing 15 (a) 
and the pattern of drawing 20 the rate of surface ratio of solid section 14b becomes high. 
[0143] Drawing 22 (a) shows the unit lattice of the pattern shown in drawing 15 (a), and drawing 22 (b) 
shows the unit lattice (however, it centers on opening 14a.) of the pattern shown in drawing 20 . In 
addition, in drawing 22 (b), the part (branch prolonged on all sides from the circular section) which has 
played the role which connects unit solid section 1 4b' in drawing 20 mutually is omitted. Die length of 
one side of a square unit lattice (pitch) is set to p, and the die length (tooth space of one side) of the 
gap of opening 14a or unit solid section 14b\ and a unit lattice is set to s. 

[0144] The various upper conductive layers 14 from which a pitch p and the value of the single-sided 
tooth space s differ were formed, and the stability of radial dip orientation etc. was examined. 
Consequently, in order to generate slanting electric field required in order to obtain radial dip orientation 
using the upper conductive layer 14 which has first the pattern (a "positive type pattern" is called 
hereafter.) shown in drawing 22 (a), it found out that about 2.75 micrometers or more of single-sided 
tooth spaces s were required. In order to generate the slanting electric field for obtaining radial dip 
orientation about the upper conductive layer 14 which, on the other hand, has the pattern (a "negative- 
mold pattern" is called hereafter.) shown in drawing 22 (b), it found out that about 2.25 micrometers or 
more of single-sided tooth spaces s were required. The rate of surface ratio of solid section 14b when 
changing the value of a pitch p was examined by making the single-sided tooth space s into this lower 
limit, respectively. A result is shown in a table 1 and drawing 22 R> 2 (c). 
[A table 1] 

Pitch p (micrometer) Solid aspect product ratio (%) 

Positive type (a) Negative mold (b) 20 41.3 52.9 25 47.8 47.2 30 52.4 43.3 35 55.8 40.4 40 58.4 38.2 45 
60.5 36.45062.2 35.0 When a pitch p is about 25 micrometers or more so that a table 1 and drawing 22 
(c) may show, the rate of surface ratio of solid section 14b becomes [ the direction of a positive type 
( drawing 22 (a)) pattern ] high. If it becomes shorter than about 25 micrometers, the rate of surface 
ratio of solid section 14b will become [ the direction of a negative mold ( drawing 22 (b)) ] large. 
Therefore, the pattern which a pitch p should adopt bordering on about 25 micrometers changes from a 
viewpoint of display brightness and the stability of orientation. For example, the positive type pattern 
shown in drawing 22 (a) when three or less unit lattices were prepared crosswise [ of the upper 
conductive layer 14 with a width of face of 75 micrometers ] is desirable, and when preparing four or 
more unit lattices, the negative-mold pattern shown in drawing 22 (b) is desirable. What is necessary is 
just to choose any of a positive type or a negative mold they are so that the rate of surface ratio of 
solid section 14b may become large in other than the illustrated pattern. 

[0145] The number of unit lattices is called for as follows. To the width of face (width or length) of the 
upper conductive layer 14, the size of a unit lattice is calculated, a solid aspect product ratio is 
calculated about each unit-lattice size, and the unit-lattice size from which a solid aspect product ratio 
serves as max is chosen so that the unit lattice of one or two or more integer individuals may be 
arranged. However, in the case of a positive type pattern, if the diameter of opening 14a is set to less 
than 15 micrometers when the diameters of unit solid section 14b' are less than 15 micrometers and a 
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negative-mold pattern, the radial dip orientation by which the orientation restraining force by slanting 
electric field was declined and stabilized will become is hard to be obtained. When the lower limit of 
these diameters is the case where the thickness of the liquid crystal layer 30 is about 3 micrometers 
and its thickness of the liquid crystal layer 30 is thinner than this, in addition, the diameter of unit solid 
section 14b' and opening 14a The lower limit of the diameter of unit solid section 14b' and opening 14a 
required when the thickness of the liquid crystal layer 30 is thicker than this, in order to obtain stable 
radial dip orientation as it is still smaller than the above-mentioned lower limit, and to obtain stable 
radial dip orientation becomes larger than the above-mentioned lower limit. Moreover, in the liquid 
crystal display of this invention, since the electric field by the lower layer conductive layer act, even if it 
enlarges the diameter of opening 14a a little from an above-mentioned result, deterioration of display 
grace is controlled. 

[0146] Except the picture element electrode 15 being a two-layer structure electrode which has opening, 
the configuration of the liquid crystal display of this operation gestalt 1 mentioned above can adopt the 
same configuration as a well-known vertical orientation mold liquid crystal display, and can manufacture 
it by the well-known manufacture approach. Here, the formation approach of the picture element 
electrode of two-layer structure is explained, and others omit. Drawing 1 (a) is referred to again here. 
[0147] The deposition process of a transparence conductive layer (typically ITO layer) used as the lower 
layer conductive layer 12 can be carried out by the well-known manufacture approach. In the process of 
the conventional liquid crystal display, patterning of this conductive layer is carried out to a 
predetermined configuration, and let it be a picture element electrode. In the patterning process of the 
picture element electrode in the manufacture process of the conventional liquid crystal display, 
patterning of the lower layer conductive layer 12 of the liquid crystal display of this operation gestalt 
can be carried out. The pattern of a lower layer conductive layer may be the same as a picture element 
electrode, and is good also as a pattern divided so that it might correspond to opening 14a formed in the 
upper conductive layer 14. The lower layer conductive layer 12 is connected to the drain electrode of 
TFT as well as the conventional picture element electrode etc. electrically (it is [ a drain and ] the 
electrode of this potential substantially). 

[0148] the front face of substrate 100a which carried out patterning of the lower layer conductive layer 
12 — the whole surface is covered mostly and a dielectric layer 13 is formed. A dielectric layer 13 can 
be formed using a transparent photopolymer, for example. A conductive layer is again deposited on a 
dielectric layer 13. By carrying out patterning of the obtained conductive layer, the upper conductive 
layer 14 which has opening 14a is formed. 

[0149] In addition, the contact hole for connecting the upper conductive layer 14 to the drain electrode 
of TFT is beforehand formed in the dielectric layer 13. This process can also be performed in a well- 
known process. What is necessary is just to connect the upper conductive layer 14 and the lower layer 
conductive layer 12 to the same TFT, as illustrated if the configuration which makes the upper 
conductive layer 14 and the lower layer conductive layer 12 drive with this potential is adopted. 
Moreover, when this configuration is adopted, there is also an advantage that the conventional actuation 
circuit can be used as it is. 

[0150] In addition, in order to carry out vertical orientation of the liquid crystal molecule which has a 
negative dielectric anisotropy typically, the vertical orientation layer (un-illustrating) is formed in the 
liquid crystal layer 30 side front face of the picture element electrode 15 and a counterelectrode 22. A 
vertical orientation layer is formed in the viewing area of substrate 100a of printing, after the upper 
conductive layer 14 which has opening 14a is formed. 

[0151] As a liquid crystal ingredient, the nematic liquid crystal ingredient which has a negative dielectric 
anisotropy is used. Moreover, the liquid crystal display in guest-host mode can also be obtained by 
adding dichroic coloring matter into the nematic liquid crystal ingredient which has a negative dielectric 
anisotropy. The liquid crystal display in guest-host mode does not need a polarizing plate. 
[0152] (Operation gestalt 2) The structure of one picture element field of liquid crystal display 400B of 
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the operation gestalt 2 by this invention is explained, referring to drawing 23 (a) and (b). Moreover, in the 
following drawings, the same reference mark shows the component of the liquid crystal display 400 
shown in drawing 1 1 , and the component which has the same function substantially, and the explanation 
is omitted. Drawing 23 (a) is the plan seen from the substrate normal, and drawing 23 (b) is equivalent to 
the sectional view which met the 23B-23B' line in drawing 23 (a). Drawing 23 (b) shows typically the 
condition of not impressing the electrical potential difference to a liquid crystal layer. 
[0153] As shown in drawing 23 (a) and (b), liquid crystal display 400B differs from liquid crystal display 
400A of the operation gestalt 1 shown in drawing 15 (a) and (b) in the point that TFT substrate 400b has 
heights 40 inside opening 14a of the upper conductive layer 14. The vertical orientation film (un- 
illustrating) is prepared in the front face of heights 40. Hereafter, the TFT substrate which has heights 
40 inside opening 14a will be shown by reference mark 400b regardless of the structure of heights 40. 
[0154] In addition, although liquid crystal display 400B which formed heights 40 in opening 14a of the 
upper conductive layer 14 of the liquid crystal display 400 shown in drawing 1 1 is illustrated, it is 
applicable to other liquid crystal displays of the operation gestalt 1 here. 

[0155] As shown in drawing 23 (a), the cross-section configuration of the field inboard of the substrate 
1 1 of heights 40 is the same as the configuration of opening 14a, and abbreviation stellate here. 
However, the adjoining heights 40 are connected mutually, and they are formed so that unit solid section 
14b' may be thoroughly surrounded in an approximate circle form. The cross-section configuration of 
field inboard vertical to the substrate 1 1 of these heights 40 is a trapezoid as shown in drawing 23 R> 3 
(b). That is, it has 40s of side faces which inclined on the taper square theta «90 degree) to 40t of top 
faces parallel to a substrate side, and a substrate side. Since the vertical orientation film (un- 
illustrating) is formed so that heights 40 may be covered, to liquid crystal molecule 30a of the liquid 
crystal layer 30, 40s of side faces of heights 40 will have the orientation restraining force of the same 
direction as the orientation regulation direction by slanting electric field, and they act so that radial dip 
orientation may be stabilized. 

[0156] An operation of these heights 40 is explained referring to drawing 24 (a) - (d), drawing 25 (a), and 
(b). 

[0157] First, the relation between the orientation of liquid crystal molecule 30a and the surface 
configuration of having a vertical stacking tendency is explained, referring to drawing 24 (a) - (d). 
[0158] As shown in drawing 24 (a), orientation of the liquid crystal molecule 30a on a level front face is 
vertically carried out to a front face according to the orientation restraining force of the front face 
(typically front face of the vertical orientation film) which has a vertical stacking tendency. Thus, if the 
electric field expressed with the vertical equipotential line EQ to liquid crystal molecule 30a in a vertical 
orientation condition to axial bearing of liquid crystal molecule 30a are impressed, it will act on liquid 
crystal molecule 30a by the probability for the torque which makes it incline in a clockwise rotation or 
the counter clockwise direction to be equal. Therefore, in the liquid crystal layer 30 in inter-electrode 
[ of the parallel plate mold arrangement which counters mutually ], liquid crystal molecule 30a which 
receives the torque of the direction of a clockwise rotation, and liquid crystal molecule 30a which 
receives the torque of a direction counter clockwise are intermingled. Consequently, change in the 
orientation condition according to the electrical potential difference impressed to the liquid crystal layer 
30 may not take place smoothly. 

[0159] If the electric field expressed with the level equipotential line EQ are impressed to liquid crystal 
molecule 30a which is carrying out orientation vertically to the sloping front face as shown in drawing 24 
(b), liquid crystal molecule 30a inclines in the direction (the example of a graphic display clockwise 
rotation) with few amounts of dip for becoming the equipotential line EQ and parallel. Moreover, as 
shown in drawing 24 (c), liquid crystal molecule 30a which is carrying out orientation vertically to the 
level front face inclines in the same direction (clockwise rotation) as liquid crystal molecule 30a located 
on the sloping front face so that liquid crystal molecule 30a and orientation which are carrying out 
orientation vertically to the sloping front face may become continuously (it has consistency like). 
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[0160] As shown in drawing 24 (d), liquid crystal molecule 30a on a top face and a base carries out 
orientation so that it may have consistency with the direction of orientation where a cross section is 
regulated to the irregularity-like front face where the trapezoid continued by liquid crystal molecule 30a 
on each sloping front face. 

[0161] The liquid crystal display of this operation gestalt stabilizes radial dip orientation by making in 
agreement the direction of the orientation restraining force by the configuration (heights) of such a front 
face, and the orientation regulation direction by slanting electric field. 

[0162] Drawing 25 (a) and (b) show the condition of having impressed the electrical potential difference 
to the liquid crystal Iayer30 shown in drawing 2323 (b), respectively. Drawing 25 (a) According to the 
electrical potential difference impressed to the liquid crystal layer 30, the condition (ON initial state) 
that the orientation of liquid crystal molecule 30a began to change is shown typically, and drawing 25 (b) 
shows typically the condition that the orientation of liquid crystal molecule 30a which changed according 
to the impressed electrical potential difference reached the steady state. The curve EQ in drawing 25 
(a) and (b) shows the equipotential line EQ. 

[0163] When the upper conductive layer 14 and the lower layer conductive layer 12, and a 
counterelectrode 22 are these potentials (condition that the electrical potential difference is not 
impressed to the liquid crystal layer 30), as shown in drawing 23 (b), orientation of the liquid crystal 
molecule 30a in a picture element field is vertically carried out to the front face of both the substrates 
1 1 and 21. At this time, orientation of the liquid crystal molecule 30a which touches the vertical 
orientation film (un-illustrating) of 40s of side faces of heights 40 is vertically carried out to 40s of side 
faces, and liquid crystal molecule 30a near the 40s of the side faces takes the sloping orientation, as the 
interaction (elasticity property as a continuum) with surrounding liquid crystal molecule 30a illustrated. 
[0164] If an electrical potential difference is impressed to the liquid crystal layer 30, the electric 
potential gradient expressed with the potential line EQ, such as having been shown in drawing 25 (a), will 
be formed. Within the liquid crystal layer 30 located between solid section 14b of the upper conductive 
layer 14, and a counterelectrode 22, this equipotential line EQ To the front face of solid section 14b and 
a counterelectrode 22, it is parallel and falls in the field corresponding to opening 14a of the upper 
conductive layer 14. In the liquid crystal layer 30 on the edge section (inside circumference of opening 
14a including the boundary (extension) of opening 14a) EG of opening 14a, the slanting electric field 
expressed with the potential line EQ, such as having inclined, are formed. Moreover, the electric field 
expressed with the liquid crystal layer 30 of the field which is not influenced of the potential of the 
upper conductive layer 14 with the lower layer conductive layer 12 and the equipotential line EQ parallel 
to the front face of a counterelectrode 22 are generated in the field corresponding to opening 14a of the 
upper conductive layer 14. 

[0165] By this slanting electric field, as mentioned above, as the arrow head showed in drawing 25 (a), in 
the right-hand side edge section EG in drawing, it carries out in the direction of a clockwise rotation, 
and liquid crystal molecule 30a on the edge section EG inclines in the counter clockwise direction in the 
left-hand side edge section EG in drawing, respectively (revolution), and carries out orientation to the 
equipotential line EQ at parallel. The orientation regulation direction by this slanting electric field is the 
same as the orientation regulation direction by 40s of side faces in which it is located in each edge 
section EG. 

[0166] If change of the orientation which begins from liquid crystal molecule 30a located on [, such as 
having inclined, ] the potential line EQ progresses and a steady state is reached as mentioned above, it 
will be in the orientation condition typically shown in drawing 25 (b). Liquid crystal molecule 30a located 
near the center of opening 14a (i.e., near the center of 40t of top faces of heights 40) Since it is 
influenced almost equally of the orientation of liquid crystal molecule 30a of the edge section EG of the 
both sides which counter mutually [ opening 14a ] Liquid crystal molecule 30a of a field which 
maintained the vertical orientation condition to the equipotential line EQ, and is distant from the center 
of opening 14a (40t of top faces of heights 40) It inclines in response to the effect of the orientation of 
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liquid crystal molecule 30a of the edge section EG of the respectively nearer one, and symmetrical dip 
orientation is formed about the core SA of opening 14a (40t of top faces of heights 40). Moreover, also 
in the field corresponding to unit solid section 14b' surrounded substantially, symmetrical dip orientation 
is formed about the core SA of unit solid section 14b' by opening 14a and heights 40. 
[0167] Thus, also in liquid crystal display 400B of the operation gestalt 2, the liquid crystal domain which 
has radial dip orientation is formed like liquid crystal display 400A of the operation gestalt 1 
corresponding to opening 14a and unit solid section 14b' (refer to drawing 1 6 (c)). Since heights 40 are 
formed so that unit solid section 14b' may be thoroughly surrounded in an approximate circle form, a 
liquid crystal domain is formed corresponding to the field of the approximate circle form surrounded by 
heights 40. Furthermore, since the side face of heights 40 established inside opening 14a acts so that 
liquid crystal molecule 30a near edge section EG of opening 14a may be made to incline in the same 
direction as the direction of orientation by slanting electric field, it stabilizes radial dip orientation. 
[0168] It acts on slanting electric field with orientation restraining force being natural only at the time of 
electrical-potential-difference impression, but the strength is dependent on field strength (magnitude of 
applied voltage), therefore, field strength — being weak (that is, applied voltage being low) — when the 
orientation restraining force by slanting electric field is weak and external force joins a liquid crystal 
panel, radial dip orientation may collapse by floating of a liquid crystal ingredient Unless only the 
electrical potential difference which will once generate the slanting electric field which demonstrate 
orientation restraining force strong enough if radial dip orientation collapses is impressed, radial dip 
orientation is not restored. On the other hand, the orientation restraining force by 40s of side faces of 
heights 40 is dramatically strong as it acts regardless of applied voltage and is known as achoring 
effectiveness of the orientation film. Therefore, even if floating of a liquid crystal ingredient arises and 
radial dip orientation once collapses, liquid crystal molecule 30a near the 40s of the side faces of heights 
40 is maintaining the same direction of orientation as the time of radial dip orientation. Therefore, if 
floating of a liquid crystal ingredient carries out even a stop, radial dip orientation will be restored easily. 
[0169] Thus, in addition to the description which liquid crystal display 400A of the operation gestalt 1 
has, liquid crystal display 400B of the operation gestalt 2 has the description of being strong, to external 
force. Therefore, liquid crystal display 400B is used suitable for PC and PDA with many opportunities to 
which external force is easy to be impressed and which are carried and used. 

[0170] In addition, the advantage that its contribution to the display of the liquid crystal domain formed 
corresponding to opening 14a will improve if heights 40 are formed using a dielectric with high 
transparency is acquired. On the other hand, if heights 40 are formed using an opaque dielectric, the 
advantage that the optical leakage resulting from the retardation of liquid crystal molecule 30a which is 
carrying out dip orientation by 340s of side faces of heights 40 can be prevented will be acquired. The 
application of a liquid crystal display etc. responds and any are adopted should just determine. When a 
photopolymer is used in any case, there is an advantage which can simplify the process which carries 
out patterning corresponding to opening 14a. In order to acquire sufficient orientation restraining force, 
when the thickness of the liquid crystal layer 30 is about 3 micrometers, as for the height of heights 40, 
it is desirable that it is in the range which is about 0.5 micrometers - about 2 micrometers. Generally, as 
for the height of heights 40, it is desirable that it is within the limits of about 1 of thickness of liquid 
crystal layer 30/6 - abbreviation 2/3. 

[0171] As mentioned above, liquid crystal display 400B has heights 40 inside opening 14a of the upper 
conductive layer 14, and 40s of side faces of heights 40 has the orientation restraining force of the 
same direction as the orientation regulation direction by slanting electric field to liquid crystal molecule 
30a of the liquid crystal layer 30. The desirable conditions for having the orientation restraining force of . 
the direction as the orientation regulation direction by slanting electric field where 40s of side faces is 
the same are explained referring to drawing 26 (a) - (c). 

[0172] Drawing 26 (a) - (c) shows typically the sectional view of liquid crystal displays 400C, 400D, and 
400E, respectively, and is equivalent to drawing 25 (a), liquid crystal displays 400C, 400D, and 400E — 
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each — opening 14a — although it has heights inside at least, the arrangement relation between the 
heights 40 whole as the one structure and opening 14a differs from liquid crystal display 400B. 
[0173] In liquid crystal display 400B mentioned above, as shown in drawing 25 (a), the whole heights 40 
as the structure are formed inside opening 14a, and the base of heights 40 is smaller than opening 14a. 
In liquid crystal display 400C shown in drawing 26 R> 6 (a), in liquid crystal display 400D shown in 
drawing 26 (b), the base of heights 40A is in agreement with opening 14a, and heights 40B has a larger 
base than opening 14a, and it is formed so that surrounding solid section (electric conduction film) 14b 
of opening 14a may be covered. Solid section 14b is not formed on 40s of which [ of these heights 40, 
40A, and 40B ] side faces. Consequently, as shown in each drawing, on solid section 14b, the 
equipotential line EQ is almost flat and falls in opening 14a as it is. Therefore, 40s of side faces of the 
heights 40A and 40B of liquid crystal displays 400C and 400D demonstrates the orientation restraining 
force of the same direction as the orientation restraining force by slanting electric field like the heights 
40 of liquid crystal display 400B mentioned above, and they stabilize radial dip orientation. 
[0174] On the other hand, the base of heights 40C of liquid crystal display 400E shown in drawing 26 (c) 
is larger than opening 14a, and surrounding solid section 14b of opening 14a is formed on 40s of side 
faces of heights 40C. It is the effect of solid section 14b formed on 40s of this side face, and a crest is 
formed in the equipotential line EQ. It has the inclination of the potential line EQ — the crest of the 
equipotential line EQ falls in opening 14a — and objection, and it is shown that the slanting electric field 
to which this carries out radial dip orientation of the liquid crystal molecule 30a are generating the 
slanting electric field of the reverse sense. Therefore, in order to have the orientation restraining force 
of the direction as the orientation regulation direction by slanting electric field where 40s of side faces 
is the same, it is desirable that solid section (electric conduction film) 14b is not formed on 40s of side 
faces. 

[0175] Next, the cross-section structure which met the 27A-27A' line of heights 40 shown in drawing 23 
(a) is explained, referring to drawing 27 . 

[0176] having mentioned above — as — drawing 23 — ( — a — ) — having been shown — heights — 40 

— a unit — a solid — the section — 14 — b — ' — an approximate circle — a form — perfect — 
surrounding — as — forming — having — **** — since — adjoining — a unit — a solid — the section 

— 14 — b — ' — mutual — connecting — a role — achieving — **** — a part (branch prolonged on 
all sides from the circular section) — drawing 27 — having been shown — as — heights — 40 — a top 

— forming — having . Therefore, in the process which deposits the electric conduction film which forms 
solid section 14b of the upper conductive layer 14, the danger that an open circuit will arise on heights 
40, or exfoliation will arise at an after [ a manufacture process ] process is high. 

[01 77] Then, like liquid crystal display 400F shown in drawing 28 (a) and (b), if it forms so that heights 
40D which became independent in opening 14a, respectively may be contained thoroughly, since it is 
formed in the flat front face of a substrate 1 1, the danger of electric conduction film which forms solid 
section 14b that an open circuit and exfoliation will take place will disappear. In addition, the liquid 
crystal domain of the approximate circle form corresponding to unit solid section 14b' although not 
formed like with which heights 40D surrounds unit solid section 14b' thoroughly in an approximate circle 
form is formed, and the radial dip orientation is stabilized like a previous example. 

[0178] By forming heights 40 in opening 14a, the effectiveness of stabilizing radial dip orientation cannot 
be restricted to opening 14a of the illustrated pattern, but can be similarly applied to opening 14a of all 
the patterns explained with the operation gestalt 1, and can acquire the same effectiveness. In addition, 
in order to fully demonstrate the orientation stabilization effect over the external force by heights 40, as 
for the pattern (it is a pattern when it sees from a substrate normal) of heights 40, it is desirable that it 
is the configuration which surrounds the liquid crystal layer 30 of the largest possible field. The 
orientation stabilization effect according [ the direction of the positive type pattern which has circular 
unit solid section 14b' ] to heights 40 is larger than the negative-mold pattern which follows, for example, 
has circular opening 14a. 
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[0179] (Operation gestalt 3) In the liquid crystal display of the above-mentioned operation gestalt 1 By 
countering mutually through the liquid crystal layer 30, using as a two-layer structure electrode one 
electrode of the picture element electrodes 15 and counterelectrodes 22 which specify a picture 
element field (the case of the picture element electrode 15 having been illustrated), and preparing 
opening 14a in the upper conductive layer 14 Slanting electric field were made to generate at the time 
of electrical-potential-difference impression, and radial dip orientation of the liquid crystal molecule was 
carried out using this slanting electric field. The liquid crystal display of the operation gestalt 2 stabilized 
radial dip orientation by preparing heights in opening 14a of the upper conductive layer 14. 
[0180] This operation gestalt 3 explains the liquid crystal display which equips with the further 
orientation regulation structure a different substrate (the above-mentioned example opposite substrate) 
from the substrate (the above-mentioned example TFT substrate) in which the two-layer structure 
electrode was formed. In the following explanation, the further orientation regulation structure prepared 
in the side which differs the electrode structure of realizing radial dip orientation from the 1st 
orientation regulation structure to the 1st orientation regulation structure, a call, and a liquid crystal 
layer by the slanting electric field mentioned above will be called the 2nd orientation regulation structure. 
[0181] Next, the concrete structure and a concrete operation of the 2nd orientation regulation structure 
are explained. The case where the 1st orientation regulation structure is prepared in a TFT substrate, 
and the 2nd orientation regulation structure is prepared in the opposite substrate along with old 
explanation is explained. 

[0182] Drawing 29 (a) Opposite substrate 200b which has the 2nd orientation regulation structure 28 in 
- (e) is shown typically. A common reference mark is substantially given to the same component with an 
above-mentioned liquid crystal display, and the explanation is omitted here. 

[0183] Drawing 29 (a) The 2nd orientation regulation structure 28 shown in - (e) acts so that radial dip 
orientation of the liquid crystal molecule 30a of the liquid crystal layer 30 may be carried out. However, 
the directions which make liquid crystal molecule 30a incline differ with the orientation regulation 
structure 28 shown in the orientation regulation structure 28 shown in drawing 29 (a) - (d), and drawing 
29(e). 

[0184] Drawing 29 (a) The dip direction of the liquid crystal molecule by the 2nd orientation regulation 
structure 28 shown in - (d) is adjusted with the direction of orientation of the radial dip orientation of 
the liquid crystal domain formed in the field corresponding to unit solid section 14b' (for example, refer 
to drawing 1 1 (c)) of the upper conductive layer 14 of the 1st orientation regulation structure. On the 
other hand, the dip direction of the liquid crystal molecule by the 2nd orientation regulation structure 28 
shown in drawing 29 (e) is adjusted with the direction of orientation of the radial dip orientation of the 
liquid crystal domain formed in the field corresponding to opening 14a (for example, refer to drawing 1 1 
(c)) of the upper conductive layer 14 of the 1st orientation regulation structure. 

[0185] The 2nd orientation regulation structure, 28 shown in drawing 29 (a) is constituted by opening 22a 
of a counterelectrode 22 prepared in the location which counters the upper conductive layer 14 (for 
example, unit solid section 14b* of drawing 1 5 (a)). In addition, the vertical orientation film (un- 
illustrating) is prepared in the front face by the side of the liquid crystal layer 30 of opposite substrate 
200b. 

[0186] This 2nd orientation regulation structure 28 discovers orientation restraining force as well as the 
above-mentioned 1st orientation regulation structure only at the time of electrical-potential-difference 
impression. Since the 2nd orientation regulation structure 28 should just act orientation restraining force 
to the liquid crystal molecule in the liquid crystal domain which takes the radial dip orientation formed of 
the 1st orientation regulation structure, the magnitude of opening 22a is smaller than opening 14a 
prepared in the upper conductive layer 14, and it is smaller than unit solid section 14b* (for example, 
refer to drawing 1 5 (a)) surrounded by opening 14a. [ of magnitude ] For example, effectiveness 
sufficient in below one half of the area of opening 14a or unit solid section 14b' can be acquired. By 
preparing opening 22a of a counterelectrode 22 in the location which counters the center section of unit 
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solid section 14b' of the upper conductive layer 14, the continuity of the orientation of a liquid crystal 
molecule becomes high, and the location of the medial axis of radial dip orientation can be fixed. 
[0187] Thus, if the structure which discovers orientation restraining force is adopted as 2nd orientation 
regulation structure only at the time of electrical-potential-difference impression, since almost all liquid 
crystal molecule 30a of the liquid crystal layer 30 will take a vertical orientation condition in electrical- 
potential-difference the condition of not impressing, when normally black mode is adopted, a black 
display condition sets, and optical leakage hardly occurs but can realize the display of a good contrast 
ratio. 

[0188] However, an after-image may be checked by looking when radial dip orientation is not formed 
since orientation restraining force does not occur in the electrical-potential-difference condition of not 
impressing, and not much big stress is impressed to a liquid crystal panel, since orientation restraining 
force is small when applied voltage is low. 

[0189] Drawing 29 (b) Since the 2nd orientation regulation structure 28 shown in - (d) is not concerned 
with no impression impressing [ of an electrical potential difference ] but discovers orientation 
restraining force, the radial dip orientation stabilized in all display gradation is obtained, and it is 
excellent also in the resistance over stress. 

[0190] First, the 2nd orientation regulation structure 28 shown in drawing 29 (b) has heights 22b which 
projected on the counterelectrode 22 at the liquid crystal layer 30 side. Although there is especially no 
limit in the ingredient which forms heights 22b, it can form easily using dielectric materials, such as resin. 
In addition, the vertical orientation film (un-illustrating) is prepared in the front face by the side of the 
liquid crystal layer 30 of opposite substrate 200b. Heights 22b carries out dip orientation of the liquid 
crystal molecule 30a to a radial according to the size effect of the front face (it has a vertical stacking 
tendency), moreover, a gently-sloping hill when the resin ingredient which deforms with heat was used, 
as shown in drawing 29 (b) by heat treatment after patterning — since heights 22b which has the upper 
cross-section configuration can be formed easily, it is desirable. As illustrated, the heights which have 
heights 22b which has the gently-sloping cross-section configuration (for example, some balls) which 
has top-most vertices, and a conic configuration are excellent in the effectiveness which fixes the 
center position of radial dip orientation. 

[0191] The 2nd orientation regulation structure 28 shown in drawing 29 (c) is constituted by the level 
stacking tendency front face by the side of the liquid crystal layer 30 in opening (crevice is sufficient) 
23a prepared in the dielectric layer 23 formed in the bottom of a counterelectrode 22 (substrate 21 
side). Here, the front face in opening 23a is used as the level stacking tendency front face by not 
forming the vertical orientation film 24 formed in the liquid crystal layer 30 side of opposite substrate 
200b only in opening 23a. It may replace with this, and as shown in drawing 29 (d), the level orientation 
film 25 may be formed only in opening 23a. 

[0192] once forming the vertical orientation film 24 all over opposite substrate 200b, and the level 
orientation film shown in drawing 29 (d) irradiating ultraviolet rays selectively at the vertical orientation 
film 24 which exists in opening 23a, and reducing a vertical stacking tendency — you may form. A level 
stacking tendency required since the 2nd orientation regulation structure 28 is constituted does not 
need to have so small a pre tilt angle as the orientation film used for the TN liquid crystal indicating 
equipment, for example, a pre tilt angle should just be 45 degrees or less. 

[0193] On the level stacking tendency front face in opening 23a, as shown in drawing 29 (c) and (d), 
since liquid crystal molecule 30a tends to carry out orientation horizontally to a substrate side, the 
orientation of liquid crystal molecule 30a which is carrying out vertical orientation of [ on the 
surrounding vertical orientation film 24 ], and orientation which maintains a continuity are formed, and 
radial dip orientation which was illustrated is obtained. 

[0194] Preparing selectively level stacking tendency front faces (a front face or level orientation film of 
an electrode etc.) on the flat front face of a counterelectrode 22, without establishing a crevice (formed 
of opening of a dielectric layer 23) in the front face of a counterelectrode 22 can also stabilize radial dip 
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orientation further according to the size effect of a crevice, although radial dip orientation is obtained. 
[0195] In order to form a crevice in the front face by the side of the liquid crystal layer 30 of opposite 
substrate 200b, if the overcoat layer of a light filter layer or a light filter layer is used, since a process 
will not increase, it is desirable as a dielectric layer 23. Moreover, since the field where an electrical 
potential difference is impressed to the liquid crystal layer 30 through heights 22b does not exist like the 
structure shown in drawing 29 (a), the structure shown in drawing 29 (c) and (d) has little decline in the 
utilization effectiveness of light. 

[0196] Like the 2nd orientation regulation structure 28 shown in drawing 29 (d), using opening 23a of a 
dielectric layer 23, the 2nd orientation regulation structure 28 shown in drawing 29 (e) forms a crevice in 
the liquid crystal layer 30 side of opposite substrate 200b, and forms the level orientation film 26 only in 
the pars basilaris ossis occipitalis of the crevice. Instead of forming the level orientation film 26, as 
shown in drawing 29 (c), the front face of a counterelectrode 22 may be exposed. 

[0197] Liquid crystal display 400G [ equipped with the 1st orientation regulation structure and the 2nd 
orientation regulation structure which were mentioned above ] are shown in drawing 30 (a) and (b). 
Drawing 30 (a) is a plan and drawing 30 (b) is equivalent to the sectional view which met the 226-228' 
line in drawing 30 (a). 

[0198] Liquid crystal display 400G have TFT substrate 400a which has the upper conductive layer 14 
which has opening 14a which constitutes the 1st orientation regulation structure, and opposite substrate 
200b which has the 2nd orientation regulation structure 28. In addition, the 1st orientation regulation 
structure is not restricted to the configuration illustrated here, but the various configurations mentioned 
above can be suitably used for it. Moreover, although what discovers orientation restraining force also at 
the time of no electrical-potential-difference impressing ( drawing 29 (b) - (d) and drawing 29 (e)) is 
illustrated as 2nd orientation regulation structure 28, it can replace with the 1st orientation regulation 
structure shown in drawing 29 (b) - (d), and what was shown in drawing 29 (a) can also be used. 
[0199] The inside of the 2nd orientation regulation structure 28 prepared in opposite substrate 200b of 
liquid crystal display 400G, The 2nd orientation regulation structure 28 established near the center of 
the field which counters solid section 14b of the upper conductive layer 14 Drawing 29 (b) Although 
shown in - (d), it is either, and the 2nd orientation regulation structure 28 established near the center of 
the field which counters opening 14a of the upper conductive layer 14 is shown in drawing 29 (e). 
[0200] Thus, by arranging, the direction of the direction of the radial dip orientation formed of the 1st 
orientation regulation structure in the condition which impressed the electrical potential difference to 
the liquid crystal layer 30, i.e., the condition of having impressed the electrical potential difference 
between the upper conductive layer 14 and the counterelectrode 22, and the radial dip orientation 
formed of the 2nd orientation regulation structure 28 has consistency, and radial dip orientation is stable. 
This situation is typically shown in drawing 30 (a) - (c). Drawing 30 (a) shows the time of no electrical- 
potential-difference impressing, drawing 30 (b) shows the condition (ON initial state) that orientation 
began to change after electrical-potential-difference impression, and drawing 30 (c) shows typically the 
steady state under electrical-potential-difference impression. 

[0201] As shown in drawing 31 (a), also in electrical-potential-difference the condition of not impressing, 
the orientation restraining force by the 2nd orientation regulation structure ( drawing 29 (b) - (d)) acts 
on nearby liquid crystal molecule 30a, and forms radial dip orientation. 

[0202] If it begins to impress an electrical potential difference, the electric field shown with the 
equipotential line [ like ] EQ shown in drawing 31 (b) will occur (based on the 1st orientation regulation 
structure), the liquid crystal domain liquid crystal molecule 30a carried out [ the domain ] radial dip 
orientation will be formed in the field corresponding to opening 14a and solid section 14b, and a steady 
state as shown in drawing 31 (c) will be reached. At this time, the dip direction of liquid crystal molecule 
30a in each liquid crystal domain is in agreement with the dip direction of liquid crystal molecule 30a by 
the orientation restraining force of the 2nd orientation regulation structure 28 prepared in the 
corresponding field. 
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[0203] If stress is impressed to liquid crystal display 400G in a steady state, the radial dip orientation of 
the liquid crystal layer 30 will once collapse, but if stress is removed, since the orientation restraining 
force by the 1st orientation regulation structure and the 2nd orientation regulation structure will act on 
liquid crystal molecule 30a, it returns to a radial dip orientation condition. Therefore, generating of the 
after-image by stress is controlled. Although there is a possibility of the retardation by radial dip 
orientation occurring and falling the contrast ratio of a display also at the time of no electrical- 
potential-difference impressing when the orientation restraining force by the 2nd orientation regulation 
structure 28 is too strong Since the orientation restraining force by the 2nd orientation regulation 
structure 28 should just have the effectiveness which fixes the stabilization and the medial-axis location 
of radial dip orientation which are formed of the 1st orientation regulation structure It is unnecessary 
and the orientation restraining force of extent which does not generate a retardation to the extent that 
display grace is reduced is enough as strong orientation restraining force. 

[0204] For example, when adopting heights 22b shown in drawing 29 (b), height (thickness) will be 
stopped by about 15 micrometers by the level in which sufficient orientation restraining force is 
acquired and lowering of the contrast ratio by the retardation does not have a problem practically, either, 
respectively, if a diameter forms heights 22b which is about 1 micrometer to unit solid section 14b' 
whose diameter is about 30 micrometers - about 35 micrometers. 

[0205] Other liquid crystal display 400H which equip drawing 32 (a) and (b) with the 1st orientation 
regulation structure and the 2nd orientation regulation structure are shown. It is the sectional view 
where drawing 32 (a) met the plan and drawing 32 (b) met the 32B-32B' line of drawing 32 (a). 
[0206] Liquid crystal display 400H do not have the 2nd orientation regulation structure in the field which 
counters opening 14a of the upper conductive layer 14 of TFT substrate 400a. Since it is accompanied 
by the difficulty on a process, as for forming the 2nd orientation regulation structure 28 shown in 
drawing 29 (e) which should be formed in the field which counters opening 14a, it is desirable to use only 
either of the 2nd orientation regulation structures 28 shown in drawing 29 (a) - (d) from a viewpoint of 
productivity. Since especially the 2nd orientation regulation structure 28 shown in drawing 29 (b) can be 
manufactured in a simple process, it is desirable. 

[0207] Like liquid crystal display 400H, even if it does not prepare the 2nd orientation regulation 
structure in the field corresponding to opening 14a, as typically shown in drawing 33 (a) - (c), the same 
radial dip orientation as liquid crystal display 400G is obtained, and the stress-proof nature is also 
satisfactory practically. 

(Operation gestalt 4) The dielectric layer by which the liquid crystal display of this operation gestalt was 
formed between the upper conductive layer of a picture element electrode and the lower layer 
conductive layer has a hole (hole) or a crevice in opening of the upper conductive layer. That is, the 
picture element electrode of the two-layer structure of the liquid crystal display of this operation 
gestalt has the structure (the crevice was formed) where the structure (the hole was formed) where all 
of dielectric layers that are located in opening of the upper conductive layer were removed, or a part 
was removed. 

[0208] First, the structure of a liquid crystal display 500 and actuation equipped with the picture 
element electrode with which the hole was formed in the dielectric layer are explained, referring to 
drawing 34 . 

[0209] The upper conductive layer 14 of the picture element electrode 15 has opening 13a formed 
corresponding to opening 14a which the upper conductive layer 14 has [ the dielectric layer 13 prepared 
between the lower layer conductive layer 12 and the upper conductive layer 14 ] while having opening 
14a, and, as for the liquid crystal display 500, the lower layer conductive layer 12 is exposed in opening 
13a. Generally the side attachment wall of opening 13a of a dielectric layer 13 is formed in the shape of 
a taper (taper angle: theta). Except for the dielectric layer 13 having opening 13a, the liquid crystal 
display 500 has the same structure substantially with the liquid crystal display 100 of the operation 
gestalt 1, and the picture element electrode 15 of two-layer structure acts like the picture element 



-35- 



electrode 15 of a liquid crystal display 100 substantially, and it makes the liquid crystal layer 30 a radial 
dip orientation condition at the time of electrical-potential-difference impression. 

[0210] Actuation of a liquid crystal display 500 is explained referring to drawing 34 (a) - (c). Drawing 34 
(a) - (c) corresponds to drawing 1 [ about the liquid crystal display 100 of the operation gestalt 1 ] (a) - 
(c), respectively. 

[021 1] As shown in drawing 34 (a), at the time (OFF condition) of no electrical-potential-difference 
impressing, orientation of the liquid crystal molecule 30a in a picture element field is vertically carried 
out to the front face of both the substrates 1 1 and 21. Here, the orientation restraining force by the 
side attachment wall of opening 13a is disregarded and explained for simplicity. 
[0212] If an electrical potential difference is impressed to the liquid crystal layer 30, the electric 
potential gradient expressed with the potential line EQ, such as having been shown in drawing 34 (b), will 
be formed. Dip electric field are formed like the electric potential gradient shown also in the liquid 
crystal layer 30 of a liquid crystal display 500 at drawing 1 (b) so that what is fallen in the field 
corresponding to opening 14a of the upper conductive layer 14 (the "trough" is formed.) may show the 
equipotential line EQ. However, since the dielectric layer 13 of the picture element electrode 15 has 
opening 13a to the field corresponding to opening 14a of the upper conductive layer 14, the electrical 
potential difference impressed to the liquid crystal layer 30 of a field [ / in opening 14a (inside of 
opening 13a) ] is the potential difference of the lower layer conductive layer 12 and a counterelectrode 
22 itself, and the voltage drop (capacitive component rate) by the dielectric layer 13 does not generate 
it. That is, the seven equipotential lines illustrated between the upper conductive layer 14 and the 
counterelectrode 22 cover the liquid crystal layer 30 whole, it is seven (as opposed to one of the five 
equipotential lines EQ having invaded into a dielectric layer 13 in drawing 1 (b)), and the whole picture 
element field is covered and a fixed electrical potential difference is impressed. 

[0213] Thus, by forming opening 13a in a dielectric layer 13, the same electrical potential difference as 
the liquid crystal layer 30 corresponding to other fields is impressed, and the thing of it can be carried 
out also to the liquid crystal layer 30 corresponding to opening 13a. However, since the thickness of the 
liquid crystal layer 30 to which an electrical potential difference is impressed changes with locations in a 
picture element field, change of the retardation at the time of electrical-potential-difference impression 
changes with locations, and if the extent is remarkably large, the problem that display grace falls will 
occur. 

[0214] In the configuration shown in drawing 34 , the thickness d1 of the liquid crystal layer 30 on the 
upper conductive layer (except opening 14a) 14 differs from the thickness d2 of the liquid crystal layer 
30 on the lower layer conductive layer 12 located in opening 14a (and opening 13a) by the thickness of a 
dielectric layer 13. When the liquid crystal layer 30 of thickness d1 and the liquid crystal layer 30 of 
thickness d2 are driven in the same electrical-potential-difference range, the variation of the retardation 
accompanying orientation change of the liquid crystal layer 30 differs mutually in response to the effect 
of the thickness of each liquid crystal layer 30. In the design which thought display grace as important 
when the relation between applied voltage and the amount of retardations of the liquid crystal layer 30 
changed remarkably with locations, permeability falls victim, if permeability is thought as important, the 
color temperature of a white display will shift and the problem that display grace falls victim will occur. 
Therefore, when using a liquid crystal display 500 as a transparency mold liquid crystal display, the 
thinner one of the thickness of a dielectric layer 13 is good. 

[0215] Next, the dielectric layer of a picture element electrode shows the cross-section structure of 
one picture element field of a liquid crystal display 600 of having a crevice to drawing 35 R> 5. 
[0216] The dielectric layer 13 which constitutes the picture element electrode 15 of a liquid crystal 
display 600 has crevice 13b corresponding to opening 14a of the upper conductive layer 14. Other 
structures have the same structure substantially with the liquid crystal display 500 shown in drawing 34. 
[0217] In a liquid crystal display 600, since the dielectric layer 13 located in opening 14a of the upper 
conductive layer 14 which the picture element electrode 15 has is not removed thoroughly, its thickness 
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d3 of the liquid crystal layer 30 located in opening 14a is thinner than the thickness d2 of the liquid 
crystal layer 30 located in opening 14a in a liquid crystal display 500 by the thickness of the dielectric 
layer 13 in crevice 13b. Moreover, since the electrical potential difference impressed to the liquid crystal 
layer 30 located in opening 14a receives the voltage drop (capacitive component rate) by the dielectric 
layer 13 in crevice 13b, it becomes lower than the electrical potential difference impressed to the liquid 
crystal layer 30 on the upper conductive layer (field except opening 14a) 14. Therefore, by adjusting the 
thickness of the dielectric layer 13 in crevice 13b It controls making a mistake in the relation by the 
difference in the amount of retardations resulting from the difference in the thickness of the liquid 
crystal layer 30, and the location of the electrical potential difference impressed to the liquid crystal 
layer 30 (the amount of lowering of the electrical potential difference impressed to the liquid crystal 
layer in opening 14a). The relation between applied voltage and a retardation can be prevented from 
being dependent on the location in a picture element field. More strictly, by adjusting the rate of a 
birefringence of a liquid crystal layer, the thickness of a liquid crystal layer, the dielectric constant of a 
dielectric layer and dielectric layer thickness, and the thickness (depth of a crevice) of the crevice of a 
dielectric layer, relation between applied voltage and a retardation can be made into homogeneity in the 
location in a picture element field, and a high-definition display is attained. There is an advantage by 
which reduction (decline in the utilization effectiveness of light) of the permeability by the lowering of an 
electrical potential difference by which a front face is especially impressed to the liquid crystal layer 30 
of the field corresponding to opening 14a of the upper conductive layer 14 as compared with the 
transparency mold display which has a flat dielectric layer is controlled. 

[0218] Although above-mentioned explanation explained the case where the same electrical potential 
difference as the upper conductive layer 14 and the lower layer conductive layer 12 which constitute 
the picture element electrode 15 was supplied, it can increase the variation of the configuration of the 
liquid crystal display in which the configuration which impresses an electrical potential difference which 
is different in the lower layer conductive layer 12 and the upper conductive layer 14, then the display 
without display unevenness are possible. For example, it can prevent that the electrical potential 
difference impressed to the liquid crystal layer 30 changes with locations in a picture element field by 
impressing the electrical potential difference high by the voltage drop by the dielectric layer 13 to the 
lower layer conductive layer 12 rather than the electrical potential difference impressed in the 
configuration which has a dielectric layer 13 at the upper conductive layer 14 in opening 14a of the 
upper conductive layer 14. 

[0219] Also in the liquid crystal displays 500 and 600 of this operation gestalt 4, in an operation of the 
slanting electric field produced with the picture element electrode 15 of the two-layer electrode 
structure equipped with the upper conductive layer 14 which has opening 14a like the liquid crystal 
display 100 of the operation gestalt 1, dip orientation is carried out from liquid crystal molecule 30a of 
the edge section of opening 14a, and the liquid crystal layer 30 in a picture element field will be in a 
radial dip orientation condition focusing on opening 14a. Explanation of the phenomenon in which radial 
dip orientation is formed is omitted here. 

[0220] The structure of the picture element electrode of the liquid crystal display of this operation 
gestalt is explained in more detail, referring to drawing 36 . Drawing 36 (a) and (b) are the typical 
sectional views expanded near the picture element electrode. Drawing 36 (a) shows the picture element 
electrode structure where the upper conductive layer 14 is not formed to the side attachment wall of 
opening 13a of a dielectric layer 13, and drawing 36 (b) shows the picture element electrode structure 
where the upper conductive layer 14 is formed also on the side attachment wall of opening 13a of a 
dielectric layer 13. 

[0221] The structure which the liquid crystal displays 500 and 600 shown in drawing 34 and drawing 35 
which were mentioned above have and which was shown in drawing 36 (a) is more desirable than the 
picture element electrode structure shown in drawing 36 (b). It is because the dip of slanting electric 
field where the direction of the picture element electrode structure shown in drawing 36 (a) is generated 
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by the edge section of opening 14a of the upper conductive layer 14 is enabled to carry out dip 
orientation of the liquid crystal molecule 30a near the edge section to stability more strongly (for a tilt 
angle to be ) consequently (in most important direction). Since a part of the equipotential line EQ in 
opening 14a invades into the side attachment wall of opening 13a of a dielectric layer 13, it becomes 
stronger [ the dip in the edge section of opening 14a of the equipotential line EQ ] than the dip of a side 
attachment wall, so that the equipotential line EQ in drawing 36 (a) may show, therefore, liquid crystal 
molecule 30a by which orientation regulation is carried out at right angles to the front face (on the 
vertical orientation film (un-illustrating) formed on the side face) of the side attachment wall of opening 
13a can be made to incline uniquely (the example of a graphic display — the counter clockwise 
direction) Moreover, in order for liquid crystal molecule 30a on the side attachment wall of opening 13a 
to incline in the most important direction by slanting electric field so that drawing 36 (a) may show 
(revolution), the smaller one of the tilt angle theta of a side attachment wall is desirable. 
[0222] On the other hand, since the equipotential line EQ will become in parallel with the front face of 
the upper conductive layer 14 on a side attachment wall as shown in the equipotential line EQ in drawing 
36 (b) if the upper conductive layer 14 is formed on the side attachment wall of opening 13a of a 
dielectric layer 13, the dip of the potential line EQ — it can set in the edge section of opening 14a — 
becomes looser than the dip of a side attachment wall. Therefore, since the equipotential line EQ 
intersects perpendicularly to liquid crystal molecule 30a by which orientation regulation is carried out at 
right angles to the front face (on the vertical orientation film (un-illustrating) formed on the upper 
conductive layer) of the side attachment wall of opening 13a of a dielectric layer 13, the problem that 
the direction where liquid crystal molecule 30a inclines is not decided uniquely may occur. In addition, in 
order to connect electrically the upper conductive layer 14 and the lower layer conductive layer 12, a 
part of upper conductive layer 14 may be put on a part of lower layer conductive layer 12. In this case, 
the need of preparing separately the contact hole for connecting electrically the upper conductive layer 
14 and the lower layer conductive layer 12 is lost. A numerical aperture can be improved in the 
reflective mold liquid crystal display using the upper conductive layer 14 especially formed on the flat 
front face (top face) of a dielectric layer 13 as a reflector (reflecting layer). 

[0223] The above-mentioned explanation about the structure where a dielectric layer 13 has opening 
13a is applied also to the configuration in which a dielectric layer 13 has crevice 13b. 
[0224] Although the upper conductive layer 14 illustrated the liquid crystal display which equipped the 
picture element field with the picture element electrode which has one opening 14a as a liquid crystal 
display of this operation gestalt, this operation gestalt is not restricted to the above-mentioned example, 
but can be applied to the liquid crystal display which has two or more opening 14a for every picture 
element field. The configuration which the upper conductive layer 14 mentioned above does the opening 
14a response of, and forms opening 13a or crevice 13b in a dielectric layer 13 is applicable to all the 
liquid crystal displays explained as an operation gestalt 1. 

[0225] (Operation gestalt 5) One picture element field of the liquid crystal display 700 of the operation 
gestalt 5 is typically shown in drawing 37 . Drawing 37 R> 7 (a) is the sectional view of a liquid crystal 
display 700, and drawing 37 (b) is the top view of a liquid crystal display 700. Drawing 37 (a) is equivalent 
to the sectional view which met the 37A-37A' line in drawing 37 (b). Since the liquid crystal display 700 
has the same structure substantially with the liquid crystal display 500 of the operation gestalt 4 except 
that the lower layer conductive layer 12 has opening 12a further, explanation of common structure is 
omitted here. 

[0226] The lower layer conductive layer of the picture element electrode 15 of a liquid crystal display 
700 has opening 12a in the field exposed in opening 13a of a dielectric layer 13. As shown in drawing 37 
(b), circular opening 13a of a dielectric layer 13 is prepared corresponding to circular opening 14a 
prepared in the center of a picture element field, i.e., the center section of the upper conductive layer 
14. There is opening 12a currently formed in the lower layer conductive layer 12 exposed in opening 13a 
of a dielectric layer 13 in the center of opening 14a and opening 13a. 
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[0227] If an electrical potential difference is impressed to the liquid crystal layer 30 of this liquid crystal 
display 700, the electric field expressed with the potential line EQ, such as having been shown in drawing 
37 (a), will occur. The potential line EQ, such as having fallen in the edge section EG of opening 14a of 
the upper conductive layer 14, falls further within opening 12a of the lower layer conductive layer 12. 
[0228] Since slanting electric field are formed also in the edge section of opening 12a of the lower layer 
conductive layer 12, orientation change of liquid crystal molecule 30a in the liquid crystal layer 30 to 
which the electrical potential difference was impressed The dip of liquid crystal molecule 30a in the edge 
section of opening 14a and the edge section of opening 12a serves as a trigger, and takes place, and 
radial dip orientation is formed focusing on liquid crystal molecule 30a in the condition of having carried 
out orientation vertically at the core of opening 12a. Thus, since the location of the radial dip orientation 
of liquid crystal molecule 30a in opening 14a is correctly controllable to stability by preparing opening 
12a in the center of the lower layer conductive layer 12 in the location which counters opening 14a in 
addition to opening 14a of the upper conductive layer 14, a speed of response can both be improved as 
if radial dip orientation is further stable. 

[0229] In addition, since an electrical potential difference is not impressed to the liquid crystal layer 30 
corresponding to opening 12a, as for opening 12a, it is desirable that it is not large. It is desirable that it 
is 8 micrometers or less typically. What is necessary is just to form it in one core of every opening 14a, 
since what is necessary is to form opening 12a only in the core of radial dip orientation. It is the same 
as having mentioned above about opening 14a that the configuration of opening 12a is not restricted 
circularly, but an ellipse and a polygon may be used. 

[0230] Although the operation of opening 12a was explained about the configuration which formed 
opening 13a in the dielectric layer 13, it can use, when using for a dielectric layer 13 the case (drawing 
35) where crevice 13b is formed, and the flat dielectric layer 13 (for example, drawing 1). That is, the 
lower layer conductive layer 12 of the picture element electrode 15 which explained the liquid crystal 
display 700 to the example can combine suitably the configuration which has opening 12a to the field 
which counters opening 14a of the upper conductive layer 14 with the liquid crystal display of the 
operation gestalten 1 and 2 mentioned above. However, opening 12a is small (typically diameter of 8 
micrometers or less) one, and sufficient effectiveness may not be acquired when the dielectric layer 13 
on opening 12a is thick. 

[0231] (Application to the mold liquid crystal display both for transparency reflective) The mold liquid 
crystal display both for transparency reflective (it abbreviates to "the mold liquid crystal display in two 
ways" hereafter) points out the liquid crystal display which has the transparency field which displays by 
the transparent mode in a picture element field, and the reflective field which displays in reflective mode. 
Typically, a transparency field and a reflective field are prescribed by a transparent electrode and the 
reflector. It can replace with a reflector and the combined structure of a reflecting layer and a 
transparent electrode can also prescribe a reflective field. 

[0232] This mold liquid crystal display in two ways can also be displayed on changing and displaying 
reflective mode and the transparent mode or coincidence with both display modes. It follows, for 
example, an ambient light can realize the display in reflective mode under a bright environment, and can 
realize the display of the transparent mode in a dark environment. Moreover, if both modes are displayed 
simultaneously, lowering of the contrast ratio seen when an ambient light uses the liquid crystal display 
of the transparent mode under a bright environment (condition in which the light and the sunlight of a 
fluorescent lamp carry out incidence to the screen at an angle of direct specification) can be controlled. 
Thus, the fault of a transparency mold liquid crystal display is suppliable. In addition, the ratio of the 
area of a transparency field and a reflective field may be suitably set up according to the application of 
a liquid crystal display. Moreover, in the liquid crystal display chiefly used as a transparency mold, even 
extent which cannot perform a display with reflective mode is suppliable with the fault of the 
transparency mold liquid crystal display mentioned above, even if it makes small the rate of surface ratio 
of a reflective field. 
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[0233] The structure of the mold liquid crystal display in two ways and actuation are explained referring 
to drawing 38 A, drawing 38 B, and drawing 38 C. The mold liquid crystal display 650 in two ways which 
indicated the mold liquid crystal display 550 in two ways which indicated the mold liquid crystal display 
150 in two ways shown in drawing 38 A to be the liquid crystal display 100 of the operation gestalt 1 to 
drawing 38 B to be the liquid crystal display 500 of the operation gestalt 4 to drawing 38 C has the same 
structure fundamentally with the liquid crystal display 600 of the operation gestalt 4, respectively. The 
mold liquid crystal display in two ways is obtained by not being restricted to these illustrated examples, 
but making either the upper electrode layer or the lower layer electrode layers into a transparence 
conductive layer in all the liquid crystal displays explained with the operation gestalten 1, 2, and 3, and 
making another side into a reflective conductive layer. 

[0234] Upper conductive layer 14T of the picture element electrode 15 are formed from the 
transparence conductive layer, and the liquid crystal display 150 shown in drawing 38 A is formed in the 
conductive layer and type target which have a light reflex property for lower layer conductive layer 12R 
from the metal layer. The picture element field specified with the picture element electrode 15 has the 
transparency field T specified as the reflective field R specified by reflective lower layer conductive 
layer 12R by transparence upper conductive layer 14T. In addition, if the contribution to the lap of 
transparence upper conductive layer 14T and reflective lower layer conductive layer 12R and the display 
of light which carries out incidence aslant to a substrate normal (screen normal) is taken into 
consideration, although the reflective field R and the transparency field T will lap mutually near [ the ] a 
boundary, they will be made to distinguish and illustrate both fields from a substrate normal with the 
display mode by the light which carries out incidence for simplicity. 

[0235] Since the fundamental structure of a liquid crystal display 150 is the same as a liquid crystal 
display 100, a liquid crystal layer is driven similarly substantially. That is, the liquid crystal layer 30 takes 
the radial dip orientation stabilized according to an operation of the picture element electrode 15 of 
two-layer structure at the time of electrical-potential-difference impression, and the liquid crystal 
display excellent in the viewing-angle property is realized. 
[0236] Below, the display action of a liquid crystal display 150 is explained. 

[0237] When a liquid crystal display 150 is in a white display condition, the light which carries out 
incidence to the transparency field T carries out sequential passage of a substrate 1 1, a dielectric layer 
13, and transparence upper conductive layer 14T from the back lightXun-illustrating) prepared in the 
outside (under [ in drawing ]) of TFT substrate 100a, and outgoing radiation is carried out to the 
opposite substrate 100b side through the liquid crystal layer 30. The light (typically ambient light) which 
carries out incidence from the opposite substrate 100b side carries out sequential passage of a 
substrate 21 and the counterelectrode 22, through the liquid crystal layer 30 and a dielectric layer 13, 
incidence is carried out to reflective lower layer conductive layer 12R, it is reflected in it, it follows the 
path of reverse, and outgoing radiation is carried out to the opposite substrate 100b side. 
[0238] Thus, the light which displays reflective mode passes the liquid crystal layer 30 twice to the light 
which displays by the transparent mode passing the liquid crystal layer 30 only once. Therefore, if the 
whole (the transparency field T and the reflective field R) picture element field is covered and the same 
electrical potential difference is impressed to the uniform liquid crystal layer 30 of thickness (d5) The 
variation of the retardation which the transmitted light receives by the liquid crystal layer 30, and the 
variation of the retardation which the reflected light receives from the liquid crystal layer 30 stop being 
in agreement. The same gradation cannot be simultaneously displayed on the liquid crystal layer 30 by 
the transmitted light and the reflected light at the time of electrical-potential-difference impression, but 
the problem that display grace falls occurs. 

[0239] However, in the liquid crystal display 150 by this invention, generating of the above-mentioned 
problem is avoidable so that it may explain below. 

[0240] Since the liquid crystal display 150 was equipped with the picture element electrode 15 of two- 
layer structure, as the liquid crystal display of the operation gestalt 1 was explained, since the electrical 
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potential difference (electrical potential difference between lower layer conductive layer 12R and a 
counterelectrode 22) impressed to the liquid crystal layer 30 in the reflective field R receives the 
voltage drop by the dielectric layer 13, it becomes lower than the electrical potential difference 
(electrical potential difference between upper conductive layer 14T and a counterelectrode 22) 
impressed to the liquid crystal layer 30 in the transparency field T. Consequently, there is less 
retardation change by the liquid crystal layer 30 in the reflective field R than retardation change of the 
liquid crystal layer 30 in the transparency field T. Therefore, the retardation change by the liquid crystal 
layer 30 in the transparency field T and the retardation change by the liquid crystal layer 30 in the 
reflective field R can be close brought by adjusting the dielectric constant and thickness of the rate of a 
birefringence of the liquid crystal layer 30 and thickness, and a dielectric layer 13. That is, the effect of 
the optical path length to the retardation of the reflected light can be compensated by adjusting applied 
voltage. 

[0241] If the liquid crystal display 150 of this invention is used as mentioned above, it will become 
possible to bring mutually the electrical-potential-difference-permeability property of the transparent 
mode, and the electrical-potential-difference-reflection factor property in reflective mode close, and will 
excel in an angle-of-visibility property in an omnidirection, and the mold liquid crystal display both for 
transparency reflective with high visibility will be obtained in all environments. 
[0242] Next, the structure of other mold liquid crystal displays 550 in two ways and actuation are 
explained, referring to drawing 38 B. Upper conductive layer 14R of the picture element electrode 15 of 
the mold liquid crystal display 550 in two ways is formed from the conductive layer which has a light 
reflex property, and lower layer conductive layer 12T are formed from the transparence conductive layer. 
The picture element field specified with the picture element electrode 15 has the transparency field T 
specified as the reflective field R specified by reflective upper conductive layer 14R by transparence 
lower layer conductive layer 12T. Since the fundamental configuration of others of the mold liquid, 
crystal display 550 in two ways is the same as that of the liquid crystal display 500 shown in drawing 34, 
the explanation is omitted here. 

[0243] Thickness of the liquid crystal layer 30 in opening 14a of d1 and reflective upper conductive layer 
14R and opening 13a of a dielectric layer 13 (namely, inside of the transparency field T) is set to d2 for 
the thickness of the liquid crystal layer 30 in fields other than opening 14a of reflective upper 
conductive layer 14R of a liquid crystal display 550 (namely, inside of the reflective field R). The light 
(reflected light) which contributes to the display in reflective mode passes the liquid crystal layer 30 of 
the thickness d1 in the reflective field R twice, and the light (transmitted light) which contributes to the 
display of the transparent mode passes the liquid crystal layer 30 of the thickness d2 in the 
transparency field T once. Therefore, d1=d2/2 then the reflected light, and the transmitted light can 
make equal mutually distance which passes the liquid crystal layer 30, respectively by making thickness 
of a dielectric layer 13 equal to d1. Moreover, since transparence lower layer conductive layer 12T have 
the configuration (configuration in which a dielectric layer 13 does not exist on transparence lower layer 
conductive layer 12T) exposed in opening 13a of a dielectric layer 13, the picture element electrode 15 
of a liquid crystal display 550 of the electrical potential difference impressed to the liquid crystal layer 
30 in the transparency field T is equal to the electrical potential difference impressed to the liquid 
crystal layer 30 in the reflective field R. 

[0244] Therefore, if it sets up so that the thickness d1 of the liquid crystal layer 30 in the reflective field 
R and the thickness d2 of the liquid crystal layer 30 in the transparency field T may satisfy the relation 
between 2 and d1=d2, when lower layer conductive layer 12R and the same electrical potential 
difference as upper conductive layer 14T are impressed, the variation of the retardation which the 
transmitted light receives by the liquid crystal layer 30, and the variation of the retardation which the 
reflected light receives from the liquid crystal layer 30 are in agreement. However, it is more more 
desirable to shift from the relation between 2 and d1=d2 in consideration of this difference, since field 
strength differs even if the electrical potential difference to impress is equal when the thickness of the 
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liquid crystal layer 30 in the reflective field R differs from the thickness of the liquid crystal layer 30 in 
the transparency field T mutually. 

[0245] If the liquid crystal display 550 of this invention is used as mentioned above, it will become 
possible to bring mutually the electrical-potential-difference-permeability property of the transparent 
mode, and the electrical-potential-difference-reflection factor property in reflective mode close, and will 
excel in an angle-of-visibility property in an omnidirection, and the mold liquid crystal display both for 
transparency reflective with high visibility will be obtained in all environments. 
[0246] Next, the structure of other mold liquid crystal displays 650 in two ways and actuation are 
explained, referring to drawing 38 C. Upper conductive layer 14R of the picture element electrode 15 of 
the mold liquid crystal display 650 in two ways is formed from the conductive layer which has a light 
reflex property, and lower layer conductive layer 1 2T are formed from the transparence conductive layer. 
The picture element field specified with the picture element electrode 15 has the transparency field T 
specified as the reflective field R specified by reflective upper conductive layer 14R by transparence 
lower layer conductive layer 12T. Since the fundamental configuration of others of the mold liquid 
crystal display 650 in two ways is the same as that of the liquid crystal display 600 shown in drawing 35, 
the explanation is omitted here. 

[0247] Thickness of the liquid crystal layer 30 in opening 14a of d1 and reflective upper conductive layer 
14R and crevice 13b of a dielectric layer 13 (namely, inside of the transparency field T) is set to d3 for 
the thickness of the liquid crystal layer 30 in fields other than opening 1 4a of reflective upper 
conductive layer 14R of a liquid crystal display 650 (namely, inside of the reflective field R). The 
thickness d3 of the liquid crystal layer 30 in the transparency field T is thicker than the thickness d1 of 
the liquid crystal layer 30 in the reflective field R by the depth of crevice 13b of a dielectric layer 13. 
The light (reflected light) which contributes to the display in reflective mode passes the liquid crystal 

layer 30 of the thickness d1 in the reflective field R twice, and the light (transmitted light) which 

contributes to the display of the transparent mode passes the liquid crystal layer 30 of the thickness d3 
in the transparency field T once. That is, the distance in which the transmitted light passes through the 
inside of the liquid crystal layer 30 is d3, and the distance in which the reflected light passes through 
the inside of the liquid crystal layer 30 is in 2 and d1. 

[0248] On the other hand, since the electrical potential difference impressed to the liquid crystal layer 
30 in the transparency field T receives the voltage drop (capacitive component rate) by the dielectric 
layer 13 in crevice 13b, it becomes lower than the electrical potential difference impressed to the liquid 
crystal layer 30 of the reflective field R. Therefore, by adjusting the thickness of the dielectric layer 13 
in crevice 13b The difference in the amount of retardations resulting from the difference in distance 
which passes through the inside of the liquid crystal layer 30, It can control making a mistake in the 
relation by the location of the electrical potential difference impressed to the liquid crystal layer 30 (the 
amount of lowering of the electrical potential difference impressed to the liquid crystal layer 30 in the 
transparency field T), and the relation between applied voltage and a retardation can be made in 
„ agreement in the transparency field T and the reflective field R. More strictly, by adjusting the rate of a 
birefringence of a liquid crystal layer, the thickness of a liquid crystal layer, the dielectric constant of a 
dielectric layer and dielectric layer thickness, and the thickness (depth of a crevice) of the crevice of a 
dielectric layer, a transparency field and a reflective field can be covered and relation between applied 
voltage and a retardation can be made into homogeneity. 

[0249] If the liquid crystal display 650 of this invention is used as mentioned above, it will become 
possible to bring mutually the electrical-potential-difference-permeability property of the transparent 
mode, and the electrical-potential-difference-reflection factor property in reflective mode close, and will 
excel in an angle-of-visibility property in an omnidirection, and the mold liquid crystal display both for 
transparency reflective with high visibility will be obtained in all environments. 
[0250] Although the front face of a reflective conductive layer (the upper layer or lower layer 
conductive layer) was evenly drawn for the mold liquid crystal displays 150, 550, and 650 both for 
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transparency reflective by drawing 38 A, and 38B and 38C, the function to which diffuse reflection (or 
dispersion) of the light is carried out can also be given by processing the front face of a reflective 
conductive layer in the shape of irregularity. By giving an optical diffusion function to a reflective 
conductive layer, there is no parallax and the display in the high reflective mode of display grace can be 
realized. 

[0251] As an approach of forming irregularity in the front face of a reflective conductive layer, the 
approach currently indicated by JP,6-75238,A is mentioned, for example. 

[0252] For example, a dielectric layer 13 is formed using a photoresist (any of a negative mold or a 
positive type are sufficient), and irregularity is processed on the front face of a resist layer in the 
photolithography process using the photo mask which has the translucent part (or protection-fronrHight 
section) of a predetermined pattern. The resist layer in which irregularity was formed is heated if needed, 
the phenomenon (heat who) which deforms the front face of a resist layer with heat is used, and it is 
good also as smooth (continuously wavelike) in irregularity. Thus, irregularity can be formed in the front 
face of the reflective upper conductive layer by forming the reflective upper conductive layer on the 
front face which has the irregularity of the formed dielectric layer 1 3. 

[0253] However, it is desirable to suppose that the height of the dielectric layer [ in / like / the edge 
section of opening 14a ] 13 shown in drawing 40 (a) and (b) in the configuration using reflective upper 
conductive layer 14R is uniform like the mold liquid crystal displays 550 and 650 in two ways shown in 
drawing 38 B and 38C. 

[0254] In the liquid crystal display of this invention, radial dip orientation of the liquid crystal molecule is 
carried out using the slanting electric field generated by the edge section of opening 14a with the 
picture element electrode 15 of two-layer structure equipped with reflective upper conductive layer 14R 
which has opening 14a. 

[0255] However, when the irregularity (the circle in drawing shows a crevice or heights typically.) which 
was shown in drawing 39 (a) and which was formed in the front face of a dielectric layer 13 is arranged 
like so that it may lap with opening 13a of a dielectric layer 13, or crevice 13b, the thickness of the 
dielectric layer [ in / like / the edge section of opening 14a ] 13 shown in drawing 39 (b) changes with 
locations. Thus, if irregularity exists in the front face of the dielectric layer 13 of the edge section, the 
direction of the slanting electric field generated by the edge section (the dip direction of the 
equipotential line) will change with locations, the stability of the radial dip orientation centering on 
opening 14a falls, or the condition of radial dip orientation changes with locations of opening 14a. 
[0256] Then, if irregularity is not formed in the front face of the surrounding dielectric layer 13 of 
opening 14a (opening 13a or crevice 13b of a dielectric layer 13) but it is a flat front face as shown in 
drawing 40 (a), as shown in drawing 40 (b), the structure where cover the perimeter of opening 1 4a and 
the dielectric layer 13 near the edge section has uniform thickness will be acquired. 
[0257] In addition, the diffusion layer which has an optical diffusion function may be prepared in the 
optical incidence side of a reflective conductive layer instead of giving an optical diffusion function to a 
reflective conductive layer by processing the^ front face of a reflective conductive layer in the shape of 
irregularity. A diffusion layer may be prepared inside a liquid crystal panel (liquid crystal layer side of a 
substrate), and may be prepared outside (observer side). As for a diffusion layer, it is desirable to 
prepare in the reflective field of a liquid crystal display selectively. 

[0258] (Arrangement of a polarizing plate and a phase contrast plate) Although the so-called vertical i 
orientation mold liquid crystal display with which the liquid crystal molecule which has a negative 
dielectric constant anisotropy is equipped with the liquid crystal layer which carries out vertical 
orientation at the time of no electrical-potential-difference impressing can be displayed with various 
display modes, its birefringence mode displayed in it by controlling the rate of a birefringence of a liquid 
crystal layer by electric field is desirable from a viewpoint of display grace. The arrangement relation of 
the polarizing plate and phase contrast plate (wavelength plate) for improving the display grace of the 
vertical orientation mold liquid crystal display in birefringence mode is explained below. The liquid crystal 
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display in birefringence mode can be obtained by preparing the polarizing plate of a couple in the outside 
(the liquid crystal layer 30 and opposite hand) of the substrate (for example, a TFT substrate and an 
opposite substrate) of the couple of all the liquid crystal displays explained with the previous operation 
gestalten 1-5. 

[0259] First, arrangement of a polarizing plate is explained, referring to drawing 41 and drawing 42. 
Drawing 41 shows electrical-potential-difference the condition of not impressing (OFF condition), and 
drawing 42 shows the electrical-potential-difference impression condition (ON condition), respectively. 
[0260] Drawing 41 (a) is the typical sectional view of liquid crystal display 100A which has polarizing 
plates 50a and 50b, respectively on each outside of TFT substrate 100a and opposite substrate 100b. 
Liquid crystal display 100A may be the liquid crystal display of the arbitration of the previous operation 
gestalten 1-5. As shown in drawing 41 (a), liquid crystal molecule 30a in the liquid crystal layer 30 is in a 
vertical orientation condition at the time of no electrical-potential-difference impressing. 
[0261] Drawing 41 (b) shows typically the arrangement relation of the transparency shaft (polarization 
shaft) PA of polarizing plates 50a and 50b when seeing liquid crystal display 100A along the direction of 
a screen normal (the direction of a substrate normal) from the opposite substrate 100b side (observer 
side). The continuous-line arrow head PA 1 in drawing shows the transparency shaft of polarizing plate 
(above) 50b, and the broken-line arrow head shows the transparency shaft PA 2 of polarizing plate 
(below) 50a, respectively. As shown in drawing 41 (b), the transparency shafts PA2 and PA1 of polarizing 
plates 50a and 50b are arranged so that it may intersect perpendicularly mutually. That is, polarizing 
plates 50a and 50b are arranged at the cross Nicol's prism condition. 

[0262] To a substrate side, since it is vertical, axial bearing of liquid crystal molecule 30a of the liquid 
crystal layer 30 at the time of no electrical-potential-difference impressing does not give phase 
contrast to the polarization which carries out incidence at right angles to the liquid crystal layer 30. In 
addition, a vertical thing is meant to the field of the liquid crystal layer 30 parallel to Substrates 100a 
and 100b to "it is vertical to the liquid crystal layer 30." 

[0263] Since the liquid crystal layer 30 of a vertical orientation condition does not give phase contrast 
to the polarization which carries out vertical incidence, the light which carries out incidence at right 
angles to the liquid crystal layer 30 from the TFT substrate 100a side, for example It becomes the 
linearly polarized light which has the polarization direction which met the transparency shaft PA 2 by 
passing polarizing plate 50a, and incidence is carried out at right angles to the liquid crystal layer 30, and 
incidence is carried out to polarizing plate 50b through the liquid crystal layer 30, with the polarization 
direction maintained. Since the transparency shafts PA2 and PA1 of polarizing plate 50a and polarizing 
plate 50b lie at right angles mutually, the linearly polarized light which passed opposite substrate 100b is 
absorbed by polarizing plate 50b. Consequently, liquid crystal display 100A in electrical-potential- 
difference the condition of not impressing becomes a black display. 

[0264] In the state of electrical-potential-difference impression, as shown in drawing 42 (a) and (b), 
radial dip orientation of the liquid crystal molecule 30a is carried out. In drawing 42 (a) and (b), although 
one radial dip orientation field is illustrated for simplicity, as the previous operation gestalten 1-5 
explained, two or more radial dip orientation fields may be formed in one picture element field. Also in 
the following drawings, although one radial dip orientation may be illustrated, two or more radial dip 
orientation fields may be formed in one picture element field. 

[0265] By passing polarizing plate 50a, the liquid crystal layer 30 containing liquid crystal molecule 30a 
which carried out radial dip orientation serves as the linearly polarized light which has the polarization 
direction in alignment with the transparency shaft PA 2, and carries out incidence of the light which 
carries out incidence at right angles to the liquid crystal layer 30 from the TFT substrate 100a side at 
right angles to the liquid crystal layer 30. Liquid crystal molecule 30a which is carrying out orientation so 
that seen axial bearing is parallel or may intersect perpendicularly from a substrate normal to the 
polarization direction of this linearly polarized light, and liquid crystal molecule (liquid crystal molecule 
located at core of radial dip orientation) 30a in a vertical orientation condition do not give phase 
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contrast to the linearly polarized light which carried out incidence at right angles to the liquid crystal 
layer 30. Therefore, the linearly polarized light which carried out incidence to the field which has liquid 
crystal molecule 30a in the above-mentioned direction of orientation passes the liquid crystal layer 30, 
with a polarization condition maintained, and it carries out incidence to polarizing plate 50b through 
opposite substrate 100b. Since the transparency shafts PA2 and PA1 of polarizing plate 50a and 
polarizing plate 50b lie at right angles mutually, this linearly polarized light is absorbed by polarizing plate 
50b. Namely, some fields of the liquid crystal layer 30 of a radial dip orientation condition will be in a 
black display condition also in an electrical-potential-difference impression condition. 
[0266] As for the linearly polarized light which carried out incidence to the field containing liquid-crystal 
molecule 30a other than liquid-crystal molecule 30a which is carrying out orientation so that axial 
bearing seen from the substrate normal among the linearly polarized lights which, on the other hand, 
have the polarization direction parallel to the transparency shaft PA 2 of polarizing plate 50a is parallel 
or may intersect perpendicularly to the polarization direction of this linearly polarized light, and liquid- 
crystal molecule 30a in a vertical orientation condition, phase contrast is given by the liquid-crystal 
layer 30. That is, the linearly polarized light has a polarization condition broken down, and turns into 
elliptically polarized light. Moreover, axial bearing of liquid crystal molecule 30a when seeing from the 
polarization direction and the direction of a substrate normal of the incidence linearly polarized light 
serves as max in the field which makes 45 degrees, and this phase contrast becomes small as axial 
bearing of liquid crystal molecule 30a when seeing from a substrate normal approaches parallel or a 
rectangular cross to the polarization direction of the incidence linearly polarized light. Axial bearing of 
liquid crystal molecule 30a when seeing from a substrate normal to the polarization direction of the 
incidence linearly polarized light in therefore, the field whose molecule shaft of liquid crystal molecule 
30a except parallel or a rectangular cross is not parallel to the. direction of a substrate normal And 
phase contrast is given to the linearly polarized light in which axial bearing of liquid crystal molecule 30a 
when seeing from a substrate normal carries out incidence to the liquid crystal layer 30 in fields other 
than parallel or a rectangular cross, and the linearly polarized light is broken down (generally it becomes 
elliptically polarized light). Therefore, if the polarization from which the polarization condition was 
changed by passing the liquid crystal layer 30 carries out incidence to polarizing plate 50b, the part will 
penetrate polarizing plate 50b. Since it is dependent on the magnitude of the phase contrast given by 
the liquid crystal layer 30, the amount of this polarization to penetrate may be adjusted by controlling 
the electrical potential difference impressed to the liquid crystal layer 30. Therefore, a gradation display 
is attained by controlling the electrical potential difference impressed to the liquid crystal layer 30. 
[0267] (lambda/4 plate) Display grace can be further improved by preparing the one wave plate for 4 
minutes (lambda/4 plate) between the polarizing plates of a couple and liquid crystal layers which have 
been arranged at the both sides of a liquid crystal layer. That is, the utilization effectiveness of light can 
be raised by carrying out incidence of the circular polarization of light to the liquid crystal layer 30 which 
presents radial dip orientation. For example, the liquid crystal display which carries out incidence of the 
linearly polarized light to the vertical orientation mold liquid-crystal layer of the quadrisection multi- 
domain orientation currently indicated by JP,1 0-301 1 14,A can realize a brighter (the utilization 
effectiveness of light is high) liquid crystal display, if the configuration incidence of the circular 
polarization of light is carried out [ configuration ] to the liquid-crystal layer which presents the radial 
dip orientation where the direction of orientation changes continuously is adopted to the ability to be 
unable to make the border area between the domains of a multi-domain contribute to a display. 
[0268] An operation of lambda/4 plate is explained referring to drawing 43 and drawing 44. Drawing 43 
shows electrical-potential-difference the condition of not impressing, and drawing 44 shows the 
electrical-potential-difference impression condition typically, respectively. In addition, in this application 
description, uniess it refuses especially, "lambda/4 plate" makes the phase contrast plate with which 
the thing of a monolayer is pointed out, the laminating of two or more phase contrast plates is carried 
out, and it is satisfied of lambda/4 conditions as a whole call it especially "broadband lambda / 4 plate." 
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Here, the configuration which used lambda/4 plate of a monolayer is explained. 

[0269] Liquid crystal display 100B shown in drawing 43 and drawing 44 has polarizing plates 50a and 50b 
and lambda/4 plates 60a and 60b on both sides of a liquid crystal display 100. lambda/4 plates 60a and 
60b are phase contrast plates changed into the linearly polarized light which has [ the linearly polarized 
light which has the 45-degree polarization direction to the lagging axis ] the 45-degree polarization 
direction for the circular polarization of light to the lagging axis in the circular polarization of light to 
conversion or reverse. In addition, it is not restricted to a liquid crystal display 100, but the liquid crystal 
display of the arbitration of the operation gestalten 1-5 can be used. 

[0270] It 4 plate 60a [ lambda/] Has liquid crystal display 100B between TFT substrate 100a and 
polarizing plate 50a prepared in the outside (the liquid crystal layer 30 is an opposite hand), and it has 
lambda/4 plate 60b between opposite substrate 100b and polarizing plate 50b prepared in the outside. 
Each transparency shaft PA2 and PA1 of polarizing plates 50a and 50b and each lagging axis SL2 and 
SL1 of lambda/4 plates 60a and 60b are arranged as shown in drawing 43 (b). 

[0271] It is arranged so that the lagging axis SL 2 of lambda/4 plate 60a may make the transparency 
shaft PA 2 of polarizing plate 50a, and the include angle of 45 degrees and the lagging axis SL 1 of 
nothing, and lambda/4 plate 60b may make the transparency shaft PA 1 of polarizing plate 50b, and the 
include angle of 45 degrees. The angle which the transparency shafts PA1 and PA2 and lagging axes 
SL2 and SL1 make is arranged so that 45 degrees may be made in the same direction (both left-handed 
rotation [ For example, if all are the same direction and right-handed rotation when it sees along the 
direction of a substrate normal from the opposite substrate 100b side as illustrated and both are right- 
handed rotation and left-handed rotation ]). 

[0272] Since the liquid crystal layer 30 is in a vertical orientation condition at the time of no electrical- 
potential-difference impressing as shown in drawing 43 (a), phase contrast is not given to the light which 

carries out incidence alright angles to the liquid crystal layer 30. therefore — for example, the light 

which carries out incidence at right angles to the liquid crystal layer 30 from the TFT substrate 100a 
side — polarizing plate 50a — a passage — the polarization direction — the linearly polarized light of 2 
receive 45 degrees of lagging axes SL of lambda/4 plate 60a — becoming — lambda / 4 plate 60a — 
incidence — carrying out . This linearly polarized light is changed into the circular polarization of light by 
passing lambda/4 plate 60a. The circular polarization of light passes the liquid crystal layer 30, with a 
polarization condition maintained, and it carries out incidence to lambda/4 plate 60b. By passing 
lambda/4 plate 60b, the polarization direction serves as. the linearly polarized light of 45 degrees to a 
lagging axis SL 1, and carries out incidence of the circular polarization of light to polarizing plate 50b. 
Since the polarization direction of the linearly polarized light which passed lambda/4 plate 60b lies at 
right angles to the transparency shaft PA 1 of polarizing plate 50b, this linearly polarized light is 
absorbed by polarizing plate 50b. Therefore, liquid crystal display 100B will be in a black display condition 
in the state of no electrical-potential-difference impressing. 

[0273] In the state of electrical-potential-difference impression, as shown in drawing 44 (a) and (b), 
radial dip orientation of the liquid crystal molecule 30a is carried out. 

[0274] The liquid crystal layer 30 containing liquid crystal molecule 30a which carried out radial dip 
orientation gives the phase contrast according to the polarization direction to the light which carries out 
incidence to the liquid crystal layer 30. For example, by passing polarizing plate 50a f the polarization 
direction serves as the 45-degree linearly polarized light to the lagging axis SL 2 of lambda/4 plate 60a, 
and carries out incidence of the light which carries out incidence at right angles to the liquid crystal 
layer 30 from the TFT substrate 100a side to lambda/4 plate 60a. This linearly polarized light is changed 
into the circular polarization of light by passing lambda/4 plate 60a. At this time, liquid crystal molecule 
(liquid crystal molecule located at core of radial dip orientation) 30a in a vertical orientation condition 
does not give phase contrast to the polarization which carried out incidence at right angles to the liquid 
crystal layer 30. Therefore, the circular polarization of light which carried out incidence to the field as 
for which liquid crystal molecule 30a is carrying out vertical orientation passes the liquid crystal layer 30, 
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with a polarization condition maintained, and it carries out incidence to lambda/4 plate 60b. By passing 
lambda/4 plate 60b, the polarization direction serves as the linearly polarized light of 45 degrees to a 
lagging axis SL 1, and carries out incidence of the circular polarization of light to polarizing plate 50b. 
Since the polarization direction of the linearly polarized light which passed lambda/4 plate 60b lies at 
right angles to the transparency shaft PA 1 of polarizing plate 50b, this linearly polarized light is 
absorbed by polarizing plate 50b. Namely, some fields (only vertical orientation field) of the liquid crystal 
layer 30 of a radial dip orientation condition will be in a black display condition also in an electrical- 
potential-difference impression condition. 

[0275] As for the circular polarization of light which carried out incidence to the field containing liquid 
crystal molecule 30a other than liquid crystal molecule 30a which is in a vertical orientation condition on 
the other hand among the circular polarization of lights changed from the linearly polarized light by 
lambda/4 plate 60b, phase contrast is given by the liquid crystal layer 30. That is, the polarization 
condition of the circular polarization of light changes (generally it becomes elliptically polarized light). 
Therefore, a part of polarization which passed lambda/4 plate 60b penetrates polarizing plate 50b. Since 
it is dependent on the magnitude of the phase contrast given by the liquid crystal layer 30, the amount 
of this polarization to penetrate may be adjusted by controlling the electrical potential difference 
impressed to the liquid crystal layer 30. Therefore, a gradation display is attained by controlling the 
electrical potential difference impressed to the liquid crystal layer 30. 

[0276] As having mentioned above, the liquid crystal display 100 B which has further lambda/4 plates 
60a and 60b has few the fields where the field which will be in a black display condition in the state of 
electrical-potential-difference impression serves as a black display in the state of electrical-potential- 
difference impression as compared with the liquid crystal display 100 A from which it is only a vertical 
orientation field (the core of radial dip orientation), and the field which carried out orientation in the 
direction which is parallel or intersects perpendicularly with a vertical orientation field and the 
transparency shaft of a polarizing plate will be in a black display condition. That is, liquid crystal display 
100B has efficiency for light utilization (effective numerical aperture) higher than liquid crystal display 
100A, and can realize the high display of brightness. 

[0277] Generally, it is not easy to lose thoroughly the wavelength dispersion of lambda/4 plates 60a and 
60b of a monolayer. For example, if lambda/4 plate produced so that lambda/4 conditions might be 
satisfied to the light whose wavelength with the highest visibility is 550nm as lambda/4 plates 60a and 
60b is used, it will shift from lambda/4 conditions as the wavelength of light shifts from 550nm. 
Consequently, in liquid crystal display 100B, in a black display condition, the light wavelength shifted 
[ light ] from 550nm passes polarizing plate 50b, consequently a coloring phenomenon occurs. 
[0278] In order to control generating of the coloring phenomenon in this black display condition, the 
transparency shafts PA2 and PA1 of polarizing plates 50a and 50b are made to intersect perpendicularly 
mutually, and the lagging axes SL2 and SL1 of lambda/4 plates 60a and 60b are made to intersect 
perpendicularly mutually like liquid crystal display 100C shown in drawing 45. The transparency shaft PA 
2 of polarizing plate 50a, the lagging axis SL 2 of lambda/4 plate 60a and the transparency shaft PA of 
polarizing plate 50b 1, and the lagging axis SL 1 of lambda/4 plate 60b are making the include angle of 45 
degrees in the same direction like liquid crystal display 100B, respectively. Thus, since the wavelength 
dispersion of the refractive-index anisotropy which each of lambda/4 plate 60a, and lambda/4 plate 60b 
has by arranging the lagging axis SL 2 of lambda/4 plate 60a and the lagging axis SL 1 of lambda/4 plate 
60b so that it may intersect perpendicularly mutually offsets each other mutually, in a black display 
condition, the light of the large wavelength range is absorbed by polarizing plate 50b, and a good black 
display is realized. It is desirable to use especially lambda/4 plate (lambda/4 plate formed from the 
ingredient same at least) same as lambda/4 plate 60a and lambda/4 plate 60b. If such a configuration is 
adopted, a liquid crystal display can be constituted more cheaply than the configuration using broadband 
lambda / 4 plate explained below. 

[0279] As other approaches of controlling generating of the coloring phenomenon in the black display 
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condition resulting from the wavelength dispersion of the refractive-index anisotropy of lambda/4 plates 
60a and 60b of the monolayer mentioned above, it replaces with lambda/4 plate of a monolayer, and 
there is an approach using broadband lambda / 4 plate. By carrying out the laminating of two or more 
phase contrast plates, broadband lambda / 4 plate covers phase murder and the whole (400nm - 800nm) 
light in the effect of wavelength dispersion, and satisfies lambda/4 conditions. Broadband lambda / 4 
plate can be formed by carrying out the laminating of lambda/4 plate of a monolayer, and the half-wave 
plate ("lambda/2 plate" being called hereafter.) of a monolayer. 

[0280] Liquid crystal display 100D shown in drawing 46 has polarizing plates 50a and 50b, lambda/4 
plates 60a and 60b, and lambda/2 plates 70a and 70b on both sides of a liquid crystal display 100. 
Sequentially from the liquid crystal layer 30 side, lambda^ plate 60a, lambda/2 plate 70a, and polarizing 
plate 50a are prepared, and lambda/4 plate 60b, lambda/2 plate 70b, and polarizing plate 50b are 
prepared in the outside of opposite substrate 100b sequentially from the liquid crystal layer 30 side on 
the outside (it is an opposite hand in the liquid crystal layer 30) of TFT substrate 100a. 
[0281] As lambda/4 plate 60b arranged on opposite substrate 100b, lambda/2 plate 70b, and polarizing 
plate 50b are shown in drawing 46 (b), each optical axis is arranged. When setting the angle between the 
transparency shaft PA 1 of polarizing plate 50b, and the lagging axis SL 3 of lambda/2 plate 70b to alpha 
(degree), it is arranged so that the angle between the transparency shaft PA 1 of polarizing plate 50b 
and the lagging axis SL 1 of lambda/4 plate 60b may serve as 45 degree of 2 ****. 
[0282] On the other hand, as lambda/4 plate 60a arranged on TFT substrate 100a, lambda/2 plate 70a, 
and polarizing plate 50a are shown in drawing 46 (c), each optical axis is arranged. When setting the 
angle between the transparency shaft PA 2 of polarizing plate 50a, and the lagging axis SL 4 of 
lambda/2 plate 70a to beta (degree), it is arranged so that the angle between the transparency shaft PA 
2 of polarizing plate 50a and the lagging axis SL 2 of lambda/4 plate 60a may serve as 45 degree of 2 
****. Moreover, this, angle between the transparency shaft PA 2 of polarizing plate 50a and the lagging 
axis SL 2 of lambda/4 plate 60a (45 degree of 2 ****) is set up so that the angle (45 degree of 2 ****) 
and sign between the transparency shaft PA 1 of polarizing plate 50b and the lagging axis SL 1 of 
lambda/4 plate 60b may be in agreement. That is, when the angle between PA1 and a lagging axis SL 1 
is 2alpha+45 degree, it is set up so that the angle between the transparency shaft PA 2 and a lagging 
axis SL 2 may become 2beta+45 degree. 

[0283] The light which carried out incidence at right angles to the liquid crystal layer 30 in a vertical 
orientation condition turns into the linearly polarized light from the TFT substrate 100a side through 
polarizing plate 50a, and it becomes the linearly polarized light which has the polarization direction of the 
include angle of 2beta to the transparency shaft PA 2 of polarizing plate 50a through lambda/2 plate 70a. 
Incidence of this linearly polarized light is carried out to lambda/4 plate 60a, and it is changed into the 
circular polarization of light. This circular polarization of light passes the liquid crystal layer 30, with a 
polarization condition maintained, and it carries out incidence to lambda/4 plate 60b. It is changed into 
the linearly polarized light which has the polarization direction of the include angle of 45 degrees by 
lambda/4 plate 60b to the lagging axis SL 1 of lambda/4 plate 60b. Incidence of this linearly polarized 
light is carried out to lambda/2 plate 70b, and it turns into the linearly polarized light of a 2beta+45 
degree include angle to the lagging axis SL 1 of lambda/4 plate 60b, and carries out incidence to 
polarizing plate 50b. Here, since the polarization direction of the linearly polarized light which passed 
lambda/2 plate 70b lies at right angles to the transparency shaft PA 1 of polarizing plate 50b, this 
linearly polarized light is absorbed by polarizing plate 50b. Therefore, liquid crystal display 100D will be in 
a black display condition in the state of no electrical-potentiahdifference impressing. 
[0284] In liquid crystal display 100D, since it has lambda/2 plate 70a, and lambda/2 plate 70b, 
respectively between lambda/4 plate 60a, and polarizing plate 50a and between lambda/4 plate 60b, and 
polarizing plate 50b and lambda/2 plates 70a and 70b ease the wavelength dispersion of the refractive- 
index anisotropy of lambda/4 plates 60a and 60b, the good black display without coloring is attained. 
[0285] In order to control further generating of the coloring phenomenon in this black display condition 
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The transparency shafts PA2 and PA1 of polarizing plates 50a and 50b are made to intersect 
perpendicularly mutually like liquid crystal display 100E shown in drawing 47. And the lagging axes SL2 
and SL1 of lambda/4 plates 60a and 60b are made to intersect perpendicularly mutually, and the lagging 
axes SL4 and SL3 of lambda/2 plates 70a and 70b are made to intersect perpendicularly mutually 
further. Moreover, when setting the angle between the transparency shaft PA 1 of polarizing plate 50b, 
and the lagging axis SL 3 of lambda/2 plate 70b to alpha (degree), It is arranged so that the angle 
between the transparency shaft PA 1 of polarizing plate 50b and the lagging axis SL 1 of lambda/4 plate 
60b may serve as 45 degree of 2 ****. The angle between the transparency shaft PA 2 of polarizing 
plate 50a and the lagging axis SL 4 of lambda/2 plate 70a is arranged so that the angle between the 
transparency shaft PA 2 of alpha and polarizing plate 50a and the lagging axis SL 2 of lambda/4 plate 
60a may serve as 45 degree of 2 ****. Moreover, this angle between the transparency shaft PA 2 of 
polarizing plate 50a and the lagging axis SL 2 of lambda/4 plate 60a (45 degree of 2 ****) is set up so 
that the angle (45 degree of 2 ****) and sign between the transparency shaft PA 1 of polarizing plate 
50b and the lagging axis SL 1 of lambda/4 plate 60b may be in agreement. 

[0286] Further [ make / the transparency shafts of polarizing plates 50a and 50b, the lagging axes of 
lambcJa/4 plates 60a and 60b, and / thus, / the lagging axes of lambda/2 plates 70a and 70b / intersect 
perpendicularly mutually, respectively ] Can offset the wavelength dispersion of the refractive-index 
anisotropy which each of lambda/4 plate 60a, and lambda/4 plate 60b has, and it sets in the black 
display condition. The light of the large wavelength range is absorbed by polarizing plate 50b, and, as for 
liquid crystal display 100E, a still better black display is realized rather than liquid crystal display 100D. 
[0287] Above-mentioned explanation explained the operation of the liquid crystal layer 30 to the light 
which carries out incidence at right angles to the liquid crystal layer 30. In a liquid crystal display, 
especially in a transparency mold, although the light which carries out incidence at right angles to the 
liquid crystal layer 30 contributes to a. display most, the light which carries, out incidence to the liquid 
crystal layer 30 aslant also contributes to a display. As for the light which carries out incidence aslant, 
phase contrast is given to the liquid crystal layer 30 also by the liquid crystal layer 30 of a vertical 
orientation condition. Therefore, when the screen of a liquid crystal display is seen from across 
(direction which inclined from the screen normal), optical leakage may occur in the vertical orientation 
condition which should be in a black display condition essentially, and the contrast ratio of a display may 
fall. 

[0288] By forming further the phase contrast plate (viewing-angle compensating plate) which has a 
refractive-index anisotropy which offsets the phase contrast over this oblique-incidence light, the liquid 
crystal display which has a good contrast ratio in all the viewing-angle range is realizable. In addition, 
this viewing-angle compensating plate does not need to be a single phase contrast plate, and what 
carried out the laminating of two or more phase contrast plates is sufficient as it. Moreover, the location 
in which a viewing-angle compensating plate is formed may establish at least the outside of the outside 
(furthest side from the liquid crystal layer 30) of TFT substrate 100a, and opposite substrate 100b in the 
outside of both TFT substrate 100a and opposite substrate 100b. 

[0289] In addition, although explanation of the lambda/4 above-mentioned wavelength plate explained 
the case of a transparency mold liquid crystal display, in order to improve the quality of a display in the 
reflective mode in a reflective mold or the mold liquid crystal display both for transparency reflective, it 
needs to reduce the wavelength dispersion of the phase contrast plate of lambda/4 plate arranged at 
the observer side of a liquid crystal display. Therefore, it is desirable to use broadband lambda / 4 plate. 
Moreover, in the mold liquid crystal display in two ways, as mentioned above about the transparency 
mold liquid crystal display, broadband lambda / 4 plate may be arranged on both sides of a liquid crystal 
display, and the configuration which makes the wavelength dispersion of broadband lambda / 4 plate 
offset mutually may be adopted. 
[0290] 

[Example] Below, this invention is explained based on an example. This invention is not limited by the 
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following examples. Especially the patterns (a configuration and arrangement) of opening which the upper 
conductive layer has, and the solid section may be various patterns explained with the operation gestalt 
1. 

[0291] (Example 1) The sectional view of the transparency mold liquid crystal display 800 of an example 
1 is shown in drawing 48 t and a top view is shown in drawing 49, respectively. Drawing 48 is the sectional 
view which met the 48A-48A' line in drawing 49. 

[0292] The transparency mold liquid crystal display 800 is a TFT mold liquid crystal display of 180,000 
picture element (the number width of dots 840x length 220, 229 micrometers by [ dot pitch ] 86 
micrometers) 3.5 molds. 

[0293] The liquid crystal display 800 has TFT substrate 800a, opposite substrate 800b, and the vertical 
orientation liquid crystal layer 30 arranged among these. Each of the picture element field arranged in 
the shape of a matrix is driven with the electrical potential difference impressed to the picture element 
electrode 105 and a counterelectrode 122. the picture element electrode 105 is connected to the 
source wiring 1 14 with which a signal level is given through TFT1 18 — having — **** — TFT1 18 — 
from the gate wiring 108 — giving — a ****** scan signal — the — switching control is carried out. A 
signal level is impressed to the picture element electrode 105 connected to TFT1 18 made into ON 
condition by the scan signal. 

[0294] The picture element electrode 105 has the lower layer conductive layer 102, the upper 
conductive layer 104, and the dielectric layer (the layer insulation layer 107 and photopolymer layer 103) 
prepared in these in between. The lower layer conductive layer 102 and the upper conductive layer 104 
are mutually connected electrically in contact hole 107a. The upper conductive layer 104 has opening 
104a, and generates slanting electric field in the edge section at the time of electrical-potential- 
difference impression: Opening 104a is formed in one field surrounded with the gate wiring 108, source 
wiring 114, and the auxiliary capacity wiring .119. Two opening 104a is formed for every picture element . 
field. 

[0295] in addition, the auxiliary capacity wiring 119 — a picture element field — it is formed so that 
near a center may be mostly extended in the gate wiring 108 and parallel. The auxiliary capacity wiring 
1 19 forms auxiliary capacity with the lower layer conductive layer 102 which counters through the gate 
insulating layer 1 10. Auxiliary capacity is prepared in order to improve the retention of picture element 
capacity. Of course, auxiliary capacity may be omitted and the structure of auxiliary capacity is not 
restricted to the above-mentioned example. 

[0296] First, the manufacture approach of TFT substrate 800a of a liquid crystal display 800 is explained, 
referring to drawing 50 A. 

[0297] As shown in drawing 50 A (a), the insulating layer (un-illustrating) which consists of Ta205, Si02, 
etc. as base coat film is formed on the insulating transparence substrate 101 if needed. Then, the gate 
electrode (gate wiring is also included) 108 is formed by forming and carrying out patterning of the metal 
layer which consists of aluminum, Mo, Ta, etc. by the sputtering method. Here, the gate electrode 108 is 
formed using Ta. At this time, the auxiliary capacity wiring 1 19 may be formed at the same process 
using the same ingredient. 

[0298] next, the gate electrode 108 — a wrap — like — the front face of a substrate 101 — the gate 
insulating layer 1 10 is mostly formed in the whole surface. Here, the SiNx film with a thickness of about 
300nm is deposited with P-CVD method, and the gate insulating layer 1 10 is formed. In addition, the 
gate electrode 108 can be anodized and this oxide film on anode can also be used as a gate insulating 
layer. Of course, it is good also as two-layer structure equipped with an oxide film on anode and 
insulator layers, such as SiNx. 

[0299] On the gate insulating layer 1 10, Si layer used as the channel layer 1 1 1 and the electrode 
contact layer 112 is continuously deposited with a CVD method. The amorphous silicon or microcrystal 
Si layer which doped impurities with a thickness of about 50nm, such as Lynn, is used for the electrode 
contact layer 1 12 at the channel layer 1 1 1 using an amorphous silicon layer with a thickness of about 
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150nm. By carrying out patterning of these Si layers by the dry etching method by the mixed gas of 
HCI+SF6 etc., the channel layer 1 1 1 and the electrode contact layer 1 1 2 are formed. 
[0300] Then, as shown in drawing 50 A (b), about 150nm (ITO) of transparence conductive layers 102 
which constitute a lower layer conductive layer is deposited by the sputtering method. Then, the 
laminating of the metal layers 1 1 4 and 1 1 5 which consist of aluminum, Mo, Ta, etc. is carried out. Here, 
Ta is used. By carrying out patterning of these metal layers, the source electrodes 1 13 and 1 14 and the 
drain electrodes 113 and 115 are formed (it is hereafter written as the "source electrode 114" and the 
"drain electrode 1 15".). The source electrode 1 14 and the drain electrode 1 15 have two-layer structure, 
respectively, and give the reference mark 1 13 to the conductive layer which consists of an ITO layer 
102. The ITO layer 102 functions as a lower layer conductive layer of the picture element electrode of 
two-layer structure. 

[0301] Next, as shown in drawing 50 A (c), after depositing about 300nm of insulating layers which 
consist of SiNx etc. with a CVD method, patterning is carried out and the layer insulation layer 107 is 
formed. Contact hole 107a for connecting electrically the upper conductive layer 103 and the ITO layer 

102 which are formed behind in the case of patterning is formed in the layer insulation layer 107 on the 
auxiliary capacity wiring 1 1 9. 

[0302] Next, as shown in drawing 50 A (d), opening 103a which exposes the drain electrode 102 in 
contact hole 107a of the layer insulation layer 107 is fabricated by forming the photopolymer layer 103 
used as a dielectric layer on this layer insulation layer 107, and exposing and developing the 
photopolymer layer 103. The photopolymer layer 103 is formed in the thickness of about 1.5 
micrometers for example, using a positive type photopolymer (acrylic resin made from JSR: specific 
inductive capacity 3.7). In addition, the photopolymer layer 103 may be formed using resin without 
photosensitivity, and opening 103a may be separately formed in a nonphotosensitivity resin layer at the 
photolithography process using a photoresist 

[0303] Next, as shown in drawing 50 A (e), the transparence conductive layer (ITO) 104 which 
constitutes the upper conductive layer is formed by the sputtering method at the thickness of about 
100nm on the substrate 101 in which the layer insulation layer 107 and the photopolymer layer 103 were 
formed. 

[0304] Then, TFT substrate 800a shown in drawing 48 is obtained by forming opening 104a in the 
transparence conductive layer 104. Formation of opening 104a can be performed by the following 
approaches. 

[0305] On the transparence conductive layer 104, a photoresist ingredient is applied and the photoresist 
layer of a predetermined pattern is formed in a photolithography process. Opening 104a is formed by 
etching this photoresist layer as a mask. Then, a photoresist layer is exfoliated. Here, rectangular 
opening 14a is formed for two kinds (a= 68 micrometers, b= 59 micrometers (on [ in drawing ]), a= 68 
micrometers, and b= 36 micrometers (under [ in drawing ])) as opening 104a of the transparence 
conductive layer 104. 

[0306] Thus, TFT substrate 800a equipped with the picture element electrode of the two-layer 
structure which consists of a lower layer conductive layer 102 which consists of an ITO layer, an upper 
conductive layer 104 which consists of an ITO layer, and the layer insulation layer 107 and dielectric 
layer 103 among these is obtained. 

[0307] Here, although the dielectric layer pinched between the upper conductive layer 104 and the lower 
layer conductive layer 102 is formed by two-layer [ of the layer insulation layer 107 and a photopolymer 

103 ], the need does not exist, and you may form it by either, and it may also contain the layer of 
further others. There is no limit in the class of ingredient, thickness, and a number of layers that the 
dielectric layer prepared between the upper conductive layer and a lower layer conductive layer should 
just be formed so that the slanting electric field which make a liquid crystal molecule incline in the edge 
section of opening 104a of the upper conductive layer may be produced. It is desirable to use an 
ingredient with high transparency so that the utilization effectiveness of light may not fall. 
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[0308] Other manufacture approaches of TFT substrate 800a of a liquid crystal display 800 are 
explained referring to drawing 50 B. 

[0309] As shown in drawing 50 B (a), the insulating layer (un-illustrating) which consists of Ta205, Si02, 
etc. as base coat film is formed on the insulating transparence substrate 101 if needed. Then, the gate 
electrode (gate wiring is also included) 108 is formed by forming and carrying out patterning of the metal 
layer which consists of A1, Mo, Ta, etc. by the sputtering method. Here, the gate electrode 108 is 
formed using the cascade screen of Ti/A1/Ti. At this time, the auxiliary capacity wiring 1 19 may be 
formed at the same process using the same ingredient. 

[0310] next, the gate electrode 108 — a wrap — like — the front face of a substrate 101 — the gate 
insulating layer 1 10 is mostly formed in the whole surface. Here, the SiNx film with a thickness of about 
300nm is deposited with P-CVD method, and the gate insulating layer 110 is formed. 
[031 1] On the gate insulating layer 110, Si layer used as the channel layer 1 1 1 and the electrode 
contact layer 1 12 is continuously deposited with a CVD method. The amorphous silicon or microcrystal 
Si layer which doped impurities with a thickness of about 50nm, such as Lynn, is used for the electrode 
contact layer 1 12 at the channel layer 1 1 1 using an amorphous silicon layer with a thickness of about 
150nm. By carrying out patterning of these Si layers by the dry etching method by the mixed gas of 
HCI+SF6 etc., the channel layer 1 1 1 and the electrode contact layer 1 12 are formed. 
[0312] Then, as shown in drawing 50 B (b), the laminating of the metal layers 71 14 and 1 15 which 
consist of A1, Mo, Ta, etc. is carried out. Here, the cascade screen of A1/Ti is used. By carrying out 
patterning of these metal layers, the source electrode 1 14 and the drain electrode 1 15 are formed. Next, 
1 12g of gap sections of the electrode contact layer 1 12 is etched by PATANIGU [ using the source 
electrode 1 14 and the drain electrode 1 15 as a mask, and / with the dry etching method by the mixed 
gas of HCI+SF6 etc. ]. 

[0313] Next, as shown in drawing 50 B (c), after depositing about 300nm of insulating layers which 
consist of SiNx etc. with a CVD method, patterning is carried out and the layer insulation layer 107 is 
formed. Contact hole 107a for connecting electrically the lower layer conductive layer 102 and the drain 
electrode 1 15 which consist of an ITO layer formed behind in the case of patterning is formed in the 
layer insulation layer 107 on the auxiliary capacity wiring 119. 

[0314] Next, as shown in drawing 50 B (d), the transparence conductive layer (ITO) 102 which 
constitutes a lower layer conductive layer is formed in the thickness of about 140nm by the sputtering 
method. 

[0315] Next, as shown in drawing 50 B (e), opening 103a to which the lower layer conductive layer 102 
which consists of an ITO layer is exposed is fabricated by forming the photopolymer layer 103 used as a 
dielectric layer on the lower layer conductive layer 102 which consists of this ITO layer, and exposing 
and developing the photopolymer layer 103. The photopolymer layer 103 is formed in the thickness of 
about 1.5 micrometers for example, using a positive type photopolymer (acrylic resin made from JSR: 
specific inductive capacity 3.7). In addition, the photopolymer layer 103 may be formed using resin 
without photosensitivity, and opening 103a may be separately formed in a nonphotosensitivity resin layer 
at the photolithography process using a photoresist. 

[0316] Next, as shown in drawing 50 B (f), the transparence conductive layer (ITO) 104 which 

constitutes the upper conductive layer is formed by the sputtering method on the substrate 101 in 

which the photopolymer layer 103 was formed at the thickness of about 100nm. 

[0317] Then, TFT substrate 800a shown in drawing 48 is obtained by forming opening 104a in the 

transparence conductive layer 104. Formation of opening 104a can be performed by the following 

approaches. 

[0318] On the transparence conductive layer 104, a photoresist ingredient is applied and the photoresist 
layer of a predetermined pattern is formed in a photolithography process. Opening 104a is formed by 
etching this resist layer as a mask. Then, a photoresist layer is exfoliated. 

[0319] Thus, TFT substrate 800a equipped with the picture element electrode of the two-layer 
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structure which consists of a lower layer conductive layer 102 which consists of an ITO layer, an upper 
conductive layer 104 which consists of an ITO layer, and the layer insulation layer 107 and dielectric 
layer 103 among these is obtained. 

[0320] If the stable radial dip orientation is obtained that the dielectric layer prepared between the 
upper conductive layer and a lower layer conductive layer should just be formed so that the slanting 
. electric field which make a liquid crystal molecule incline in the edge section of opening 104a of the 
upper conductive layer may be produced, there will be no limit in the class of ingredient, thickness, and a 
number of layers. It is desirable to use an ingredient with high transparency so that the utilization 
effectiveness of light may not fall. 

[0321] On the other hand, opposite substrate 800b forms the counterelectrode 122 which uses the 
sputtering method and consists of ITO on the insulating transparence substrate 121. 
[0322] Vertical orientation processing is performed on the inside front face of TFT substrate 800a 
obtained as mentioned above and opposite substrate 800b. For example, a vertical orientation layer is 
formed using the vertical stacking tendency polyimide made from JSR. Rubbing processing is not 
performed in a vertical orientation layer. 
* [0323] A spherical plastics bead with a diameter of 3 micrometers is sprinkled on the inside front face of 
opposite substrate 800b, and opposite substrate 800b and TFT substrate 800a are stuck on it using a 
well-known sealing compound. Then, for example, the ingredient which added the chiral agent is poured 
into the nematic liquid crystal ingredient (**n=0.0996) which has a negative dielectric anisotropy by 
Merck Co. Thus, a liquid crystal panel is obtained. In addition, the structural unit which has the substrate 
(here, they are TFT substrate 800a and opposite substrate 800b) of a couple and the liquid crystal layer 
pinched among these among the structural units which constitute a liquid crystal display is called a 
"liquid crystal panel." 

[0324] Polarizing plate 50a is arranged on the outside of TFT substrate 800a of the obtained liquid 
crystal panel, and polarizing plate 50b is arranged on the outside of opposite substrate 800b. The 
transparency shaft of polarizing plate 50a and polarizing plate 50a is arranged so that it may intersect 
perpendicularly mutually (refer to drawing 41 (b)). Moreover, it arranges so that the transparency shaft 
of polarizing plate 50a and polarizing plate 50b may become 45 degrees to the installation direction of 
gate wiring of a liquid crystal panel; respectively. 

[0325] Thus, the liquid crystal display obtained realizes a good black display at the time (the time of 
impressing the electrical potential difference of under a threshold electrical potential difference is 
included) of no electrical-potential-difference impressing. 

[0326] Moreover, the situation of the picture element field when impressing an electrical potential 
difference (electrical potential difference more than a threshold electrical potential difference) to the 
liquid crystal layer of this liquid crystal display 800 is typically shown in drawing 51. Drawing 51 shows 
two adjoining picture element fields. 

[0327] As shown in drawing 51, the quenching pattern (dark space) centering on the center of opening 
104a is looked at by every opening 104a. At the core (curved intersection) of a quenching pattern, a 
liquid crystal molecule is in a vertical orientation condition, and radial dip orientation of the central 
surrounding liquid crystal molecule is carried out the core [ the liquid crystal molecule of a vertical 
orientation condition ]. This is because slanting electric field were generated by the picture element 
electrode of the two-layer structure of having opening 104a. That in addition, dark space is observed in 
the shape of an abbreviation cross in an electrical-potential-difference impression condition The 
polarization direction of the linearly polarized light which carried out incidence to the liquid crystal layer 
as explained previously, and the direction which is parallel or intersects perpendicularly () That is, it is 
because a liquid crystal layer is passed, phase contrast's giving the linearly polarized light which passed 
through the field as for which the liquid crystal molecule is carrying out orientation by the liquid crystal 
layer in the direction which is parallel or intersects perpendicularly with the transparency shaft of 
polarizing plate 50a, and maintaining **** and a polarization condition, so it is absorbed by polarizing 
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plate 50b and does not contribute to a display. In this example, since the liquid crystal ingredient with 
which the chiral agent was added is used, quenching is observed in the location [ shaft / of the 
polarizing plate which the liquid crystal layer serves as curled form radial dip orientation, consequently 
intersects perpendicularly mutually / absorption ] shifted. 

[0328] Moreover, the field observed white (bright) in the state of electrical-potential-difference 
impression is a field where the linearly polarized light which carried out incidence to the liquid crystal 
layer was able to give phase contrast by the liquid crystal layer, and it depends for extent of whiteness 
(brightness) on the magnitude of the phase contrast given by the liquid crystal layer. Therefore, the 
orientation condition of a liquid crystal layer is changed by controlling the magnitude of the electrical 
potential difference impressed to a liquid crystal layer, and a gradation display is realizable if the 
magnitude of the phase contrast which ******** gives is adjusted. 

[0329] Arrangement of the polarizing plates 50a and 50b of a couple with which a transparency shaft 
intersects perpendicularly mutually is not restricted to the above-mentioned example, but it may be 
arranged so that it is parallel or may intersect perpendicularly with gate wiring. Since the liquid crystal 
layer of the liquid crystal display by this invention is a vertical orientation mold liquid crystal layer which 
will be in a radial dip orientation condition at the time of electrical-potential-difference impression, the 
transparency shaft orientation of a polarizing plate may be set up in the direction of arbitration. 
According to the application of a liquid crystal display, it is suitably set up in consideration of a viewing- 
angle property etc. The angle-of-visibility property of the vertical direction of the screen and a 
longitudinal direction can be improved by setting up the transparency shaft of a polarizing plate in the 
direction which is parallel or intersects perpendicularly with gate wiring (or source wiring) especially. 
This of the polarization selectivity of a polarizing plate is the highest in the direction which is parallel or 
intersects perpendicularly with a transparency shaft, and is because it becomes the lowest in 45 
degrees from a transparency shaft. Furthermore, when the transparency shaft of a polarizing plate is set 
up in the direction which is parallel or intersects perpendicularly with gate wiring, even if the liquid 
crystal molecule which exists near the gate wiring inclines by the slanting electric field from gate wiring 
in the direction which intersects perpendicularly in the installation direction of gate wiring, optical 
leakage has the advantage of not generating. 

[0330] Moreover, if it is the configuration incidence of the circular polarization of light is carried out 
[ configuration ] to a liquid crystal layer by using lambda/4 plate, the quenching pattern observed almost 
in accordance with the transparency shaft of a polarizing plate can be abolished, and the utilization 
effectiveness of light can be improved. Furthermore, by forming lambda/2 plate and a viewing-angle 
compensating plate, generating of coloring of a black display can be controlled and the liquid crystal 
display which can realize a high-definition display can be obtained. 

[0331] The liquid crystal display 800 of this example is the liquid crystal display in the normally black 
mode of a vertical orientation mold, and the display of a high contrast ratio is possible for it, and since 
the liquid crystal layer which carried out radial dip orientation is used, in all bearings, it has the wide- 
field-of-view angle property. Furthermore, since the slanting electric field formed with the two-layer 
structure electrode which has opening are used for formation of radial dip orientation, a controllability is 
good and can realize good radial dip orientation. 

[0332] Of course, the structure of a picture element electrode is not restricted to the illustrated 
structure, but the two-layer structure of the various structures where it explained with the previous 
operation gestalt can be used for it. Furthermore, a reflective mold liquid crystal display and the mold 
liquid crystal display both for transparency reflective can be obtained by changing the ingredient which 
forms the upper conductive layer and/or a lower layer conductive layer. 

[0333] (Example 2) Compared with the liquid crystal display 800 of an example 1, the picture element 
electrode of the transparency mold liquid crystal display of an example 2 has much comparatively small 
openings, and opening covers the whole picture element electrode (the upper conductive layer), and it is 
formed. It cannot pass over the configuration of opening and the solid section, or arrangement to an 
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example, but the various patterns illustrated with the operation gestalt 1 can be used. The pattern 
shown in drawing 19 (b) from a viewpoint of display brightness is desirable. Moreover, the rate of surface 
ratio of opening and the solid section is optimized according to the guide explained while referring to 
drawing 22. 

[0334] Before explaining the structure of the liquid crystal display of an example 2, and actuation, the 
fault which the liquid crystal display 800 of an example 1 may have is explained. In addition, this fault 
may not pose a problem depending on the application of a liquid crystal display. 

[0335] First, since size is comparatively large, after opening 104a (opening of the upside the especially 
larger one and in drawing 49: a= 68 micrometers, b= 59 micrometers) which the upper conductive layer 
104 of a liquid crystal display 800 has impresses an electrical potential difference to the liquid crystal 
layer 30, its time amount until it takes the radial dip orientation by which the liquid crystal layer 30 
located in opening 104a was stabilized is long. Therefore, depending on an application, the problem that a 
speed of response is slow arises. 

[0336] Moreover, like the field between the bottom edge section of opening 104a of the bottom in 
drawing 49, and the gate wiring 108 (the width of face of a direction parallel to a source line is about 25 
micrometers), the liquid crystal layer 30 of a field with a long distance from the edge section of opening 
104a will require comparatively longtime amount, before taking stable radial dip orientation. Moreover, 
since the liquid crystal layer 30 located in the edge section (for example, near the lower right in drawing 
49) of the upper conductive layer 104 which is separated from the edge section of opening 104a is 
influenced [ of the slanting electric field generated by opening 104a and the electric field generated by 
the signal level currently impressed to source wiring 114 (113)], the dip direction of liquid crystal 
molecule 30a may not be stabilized by it for every pixel. Consequently, a rough deposit may be looked at 
by display. 

[0337] The structure of the liquid crystal display 900 of an example 2 and actuation are explained 
referring to drawing 52 and drawing 53. The sectional view of a liquid crystal display 900 is shown in 
drawing 52, and a top view is shown in drawing 53, respectively. Drawing 52 is the sectional view which 
met the 52A-52A' line in drawing 53. In the following explanation, the same reference mark shows the 
component of the liquid crystal display 800 of an example 1, and the component which has the same 
function substantially among the components of a liquid crystal display 900, and the explanation is 
omitted. A liquid crystal display 900 can be manufactured in the same process as substantially as a 
liquid crystal display 800. 

[0338] As shown in drawing 52, the upper conductive layer 104 of a liquid crystal display 900 has much 
comparatively small opening 104a in comparison. Here, 23 circular opening 104a is formed every (every 
upper conductive layer 104) picture element electrode 105. Spacing between opening 104a by which the 
diameter of opening 104a adjoins in a line writing direction or the direction of a train (direction parallel to 
gate wiring or source wiring) as 20 micrometers supposes that it is fixed by 4 micrometers, respectively. 
Opening 104a covers the whole picture element electrode 105, is arranged in the shape of a tetragonal 
lattice, and it is arranged so that four openings (2x2) 104a located at the lattice point may have 
symmetry-of-revolution nature. Moreover, distance of the edge of outermost part (close to edge of 
upper conductive layer 104) opening 104a of the opening 104a and the edge of the upper conductive 
layer 104 is set to about 5 micrometers. 

[0339] The liquid crystal layer 30 to which it is located in opening 104a by electrical-potential- 
difference impression with 20 micrometers since the diameter of opening 104a which the upper 
conductive layer 104 of a liquid crystal display 900 has is comparatively small takes stable radial dip 
orientation promptly. Moreover, opening 104a is arranged in the shape of a tetragonal lattice, and since 
it is arranged so that four openings (2x2) 104a located at the lattice point may have symmetry-of- 
revolution nature, the radial dip orientation where the liquid crystal layer 30 located between opening 
104a is also stable is taken. Furthermore, 4 micrometers and the liquid crystal layer 30 located among 
opening 104a since it is comparatively short also carry out orientation change of the distance between 
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adjoining opening 104a promptly. Moreover, the field by which the dip direction of a liquid crystal 
molecule is not stabilized can be narrowed [ near the edge section of the upper conductive layer 104 ] 
by arranging opening 104a also near the edge section of the upper conductive layer 104 (about 5 
micrometers). 

[0340] The liquid crystal display 900 of this example had the quick speed of response compared with the 
liquid crystal display 800, and it checked actually that the rough deposit of a display was not seen. 
[0341] If the configuration which prepares two or more opening 104a every picture element electrode 
105 is adopted as mentioned above, it becomes possible to optimize the size of opening 104a, and 
arrangement, and the liquid crystal display a speed of response and whose stability (repeatability is 
included) of radial dip orientation improved can be obtained. 

[0342] In the transparency mold liquid crystal displays 800 and 900 of the examples 1 and 2 mentioned 
above, the electrical potential difference impressed to the liquid crystal layer 30 located on opening 
104a of the upper conductive layer 104 is influenced of the voltage drop by the photopolymer layer 103. 
Therefore, the electrical potential difference impressed to the liquid crystal layer 30 located on opening 
104a becomes lower than the electrical potential difference impressed to the liquid crystal layer 30 
located on the upper conductive layer 104 (field except opening 104a). Therefore, if the same electrical 
potential difference (signal level) as the upper conductive layer 104 and the lower layer conductive layer 
102 is impressed, an electrical-potential-difference-permeability property will change with locations in a 
picture element field, and the permeability of the liquid crystal layer 30 located on opening 104a will 
become low relatively. Since it displays in normally black mode, there is nothing that black level floats 
(the transmission at the time of no electrical-potential-difference impressing rises), but liquid crystal 
displays 800 and 900 need to impress an electrical potential difference higher than usual to a liquid 
crystal layer, in order to realize sufficient white level (brightest display condition when actually using). 
[0343] What is necessary is just to form a crevice or a hole in the photopolymer layer. A03. located in 
opening 104a, as explained referring to drawing 34 and drawing 35 in order to control the voltage drop by 
the photopolymer layer 103 of the electrical potential difference impressed to the liquid crystal layer 30 
located in opening 104a. Since the photopolymer is used in the examples 1 and 2, a crevice or a hole 
can be formed in a well-known photolithography process. 

[0344] If a crevice or a hole is formed in the photopolymer layer 103 located in opening 104a, while being 
able to reduce the voltage drop by the photopolymer layer 103 of the electrical potential difference 
impressed to the liquid crystal layer 30 located in opening 104a, decline in the permeability by the 
photopolymer layer 103 can be reduced, and the utilization effectiveness of light can be improved. 
Moreover, if thickness of the photopolymer layer 103 in opening 103a is made thin, since the liquid 
crystal layer 30 thickness on opening 104a will become thick, namely, a retardation will become large 
compared with the thickness of the liquid crystal layer 30 on the upper conductive layers 104 other than 
opening 104a, permeability (efficiency for light utilization) improves. 

[0345] (Example 3) The sectional view of the mold liquid crystal display 1000 both for transparency 
reflective of an example 3 is shown in drawing 54, and a top view is shown in drawing 55, respectively. 
Drawing 54 is the sectional view which met the 54A-54A' line in drawing 55. In the following explanation, 
the same reference mark shows the component of the liquid crystal display 800 of an example 1, and the 
component which has the same function substantially among the components of a liquid crystal display 
1000, and the explanation is omitted. 

[0346] The liquid crystal display 1000 has TFT substrate 1000a, opposite substrate 800b, and the 
vertical orientation liquid crystal layer 30 arranged among these. Each of the picture element field 
arranged in the shape of a matrix is driven with the electrical potential difference impressed to the 
picture element electrode 105 and a counterelectrode 122. The picture element electrode 105 is 
connected to source wiring 114 through TFT1 18! TFT1 18 is given from the gate wiring 108, and the 
switching is controlled by the ****** scan signal. A signal level is impressed to the picture element 
electrode 105 connected to TFT118 made into ON condition by the scan signal. 
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[0347] The picture element electrode 105 has transparence lower layer conductive layer 102T which 
function as a transparent electrode, reflective upper conductive layer 104R which functions as a 
reflector, and the dielectric layer (the layer insulation layer 107 and photopolymer layer 103) prepared 
among these. Transparence lower layer conductive layer 102T and reflective upper conductive layer 
104R are mutually connected electrically in contact hole 107a. Reflective upper conductive layer 104R 
has opening 104a, and generates slanting electric field in the edge section at the time of electrical- 
potential-difference impression. The photopolymer layer 103 has opening 103a formed so that it might 
correspond to opening 104a. Transparence lower layer conductive layer 102T are exposed in opening 
103a. Eight opening 104a and opening 103a are formed for every picture element field. 
[0348] A liquid crystal display 1000 can be manufactured as follows. Explanation of the same process as 
the manufacture approach of a liquid crystal display 800 is omitted. 

[0349] The spreading process of the photopolymer layer 103 can form TFT substrate 1000a at the same 
process as TFT substrate 800a (refer to drawing 50 A(a) - (c)). 

[0350] Next, as shown in drawing 56 (a), a photopolymer is applied on the layer insulation layer 107. For 
example, it applies to the thickness of about 3.7 micrometers, using the photopolymer (acrylic resin 
made from JSR) of a positive type as a photopolymer. In addition, this thickness is set up so that it may 
become the thickness of about 3 micrometers after postbake process completion. 
[0351] In this exposure process, a photopolymer 103 is exposed using the photo mask (for example, 
refer to drawing 40) which has a predetermined pattern for forming two or more smooth concavo- 
convex sections in the front face of the photopolymer layer 103 (for example, light exposure about 50 
mJ(s)). 

[0352] By developing the exposed photopolymer layer 103, the irregularity (un-illustrating) of contact 
hole 107a, opening 103a, and a front face is formed. Moreover, irregularity formed in the front face of 
the photopolymer layer 103 can be smoothed by heat-treating if needed. 

[0353] Next, as shown in drawing 56 (b), the Mo layer 104R1 of a substrate 101 which turns into the 
upper conductive layer mostly on the whole surface, and the aluminum layer 104R2 are formed in this 
order by the sputtering method at the thickness of about 100nm, respectively. 

[0354] Then, **** and opening 104a are formed in processing into a predetermined pattern reflective 
upper conductive layer 104R which consists of a 104R2/Mo layer 104R1 of aluminum layers using a 
photolithography process. Opening 104a can be carried out in the example 1 by the approach which gave 
intermediary explanation. 

[0355] Moreover, although the dielectric layer pinched between the upper conductive layer 104 and the 
lower layer conductive layer 1 13 is formed by the layer insulation layer 107 and two-layer [ of a 
photopolymer 103 ] here, it is the same as an example 1 that you may form by one layer of either, and 
may form by the multilayer more than two-layer. 

[0356] Next, vertical orientation processing is performed on the inside front face of opposite substrate 
800b produced according to TFT substrate 800a and the conventional method which were acquired as 
mentioned above. For example, a vertical orientation layer is formed using the vertical stacking tendency 
polyimide made from JSR. Rubbing processing is not performed in a vertical orientation layer. 
[0357] A spherical plastics bead with a diameter of 3.0 micrometers is sprinkled on the inside front face 
of opposite substrate 800b, and opposite substrate 800b and TFT substrate 1000a are stuck on it using 
a well-known sealing compound. Then, for example, the nematic liquid crystal ingredient (**n=0.0649) 
which has a negative dielectric anisotropy by Merck Co. is poured in. Thus, a liquid crystal panel is 
obtained. 

[0358] the thickness of the liquid crystal layer 30 of the reflective field (on reflective upper conductive 
layer 104R) of the obtained liquid crystal panel — 3 micrometers of the diameter of a plastics bead — 
becoming — a transparency field (field corresponding to opening 104a) — about 3 micrometers in 
thickness of the photopolymer layer 103 after 3 micrometers and postbake of the diameter of a plastics 
bead — a guide peg — it is set to about 6 micrometers the bottom, thus, the retardation (liquid crystal 
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thickness — rate of dx birefringence **n) to the light used for a display by adjusting the thickness of 
the photopolymer layer 103 — a transparency field and a reflective field — about — it becomes 
possible to make it do one and the utilization effectiveness of light improves. 

[0359] To the obtained liquid crystal panel, as shown in drawing 43 (a) and (b), the polarizing plates 50a 
and 50b of a couple and lambda/4 plates 60a and 60b of a couple are arranged. Since the display action 
by the transparent mode was explained previously, here explains the display action by the reflective 
mode in the reflective field of a liquid crystal display 1000. 

[0360] First, the display action at the time of no electrical-potential-difference impressing is explained. 
The light which carries out incidence to a reflective field at right angles to opposite substrate 800b from 
the opposite substrate 800b side turns into the linearly polarized light through polarizing plate 50b, and 
carries out incidence to lambda/4 plate 60b. After being changed into the circular polarization of light by 
lambda/4 plate 60b, incidence is carried out to the liquid crystal layer 30. It is reflected on the front 
face of reflective upper conductive layer 104R, and the circular polarization of light which passed the 
liquid crystal layer 30 and reached reflective upper conductive layer 104R turns into the circular 
polarization of light of the circumference of reverse, passes the liquid crystal layer 30 again, and it 
carries out incidence to lambda/4 plate 60b. By lambda/4 plate 60b, this circular polarization of light 
turns into the linearly polarized light which has the polarization direction of a direction 45 degrees to the 
lagging axis SL 1 of lambda/4 plate 60b, and carries out incidence to polarizing plate 50b. Since the 
transparency shaft PA 1 of polarizing plate 50b and the polarization shaft of the linearly polarized light 
which passed lambda/4 plate 60b lie at right angles, this linearly polarized light is absorbed by polarizing 
plate 50b. Therefore, the reflective field of a liquid crystal display 1000 will be in a black display 
condition in the state of no electrical-potential-difference impressing like a transparency field. 
[0361] Next, the display action of an electrical-potential-difference impression condition is explained. 
[0362] Since offered liquid crystal molecule 30a which carried out vertical orientation to the substrate 
front face among the liquid crystal layers 30 which are in a radial dip orientation condition in an 
electrical-potential-difference impression condition does not give phase contrast to the circular 
polarization of light, this field will be in a black display condition. While passing the liquid crystal layer 30 
twice, by the liquid crystal layer 30, phase contrast is given and incidence of the circular polarization of 
light which carried out incidence to the field (fields other than a vertical orientation field) of others of 
the liquid crystal layer 30 is carried out to lambda/4 plate 60b. Since the polarization condition of the 
light which carries out incidence to lambda/4 plate 60b has shifted from the circular polarization of light 
condition, a part of light which passed lambda/4 plate 60b penetrates polarizing plate 50b. Since it is 
dependent on the magnitude of the phase contrast given by the liquid crystal layer 30, the amount of 
this polarization to penetrate may be adjusted by controlling the electrical potential difference 
impressed to the liquid crystal layer 30. Therefore, also in a reflective field, a gradation display is 
attained by controlling the electrical potential difference impressed to the liquid crystal layer 30. 
[0363] Arrangement of a polarizing plate or a phase contrast plate is not restricted to the above- 
mentioned example, but as explained referring to drawing 41 - drawing 47, it may form further lambda/2 
plate, a viewing-angle compensating plate, etc. 

[0364] When it constitutes the mold liquid crystal display in two ways using the liquid crystal display by 
this invention, the configuration of opening 104a, magnitude, a number, and arrangement are restricted 
by the display property (surface ratio of a transparency field and a reflective field) for which it asks in 
order to obtain radial dip orientation. 

[0365] For example, it is necessary to enlarge surface ratio which reflective upper conductive layer 
104R other than opening 104a occupies in a mold liquid crystal display in two ways which thinks using 
the reflected light as important. It becomes difficult about opening 104a of sufficient magnitude to carry 
out radial dip orientation of the liquid crystal layer 30 of a reflective field (on reflective upper conductive 
layer 104R) to stability, when [ sufficient ] number formation cannot be carried out. That is, the azimuth 
of the dip direction of the molecule shaft of liquid crystal molecule 30a at the time of electrical- 
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potential-difference impression is not stabilized (the direction of orientation within the substrate side of 
liquid crystal molecule 30a seen from the substrate normal does not become a radial, but changes with 
locations). Therefore, the orientation condition within the substrate side of the molecule shaft of liquid 
crystal molecule 30a changes more often with picture element fields. 

[0366] Here, the display action when carrying out electrical-potential-difference impression is explained 
to the liquid crystal layer 30 in the reflective field of a liquid crystal display 1000, referring to drawing 57. 
Drawing 57 shows typically the field where the dip directions (azimuth) of liquid crystal molecule 30a 
differ 1 80 degrees. 

[0367] The phase contrast which will be given from liquid crystal molecule 30a by the time it is reflected 
by reflective upper conductive layer 104R and outgoing radiation of the light which carried out incidence 
to liquid crystal molecule of two right and left from which dip direction differs 30a is carried out to an 
observer side, as shown in drawing 57 is the same. Dispersion in the direction of an azimuth of the 
direction of orientation in the liquid crystal layer of the reflective field which displays in reflective mode 
is hard to be checked by looking as a rough deposit of a display like [ in the case of the transparent 
mode ] so that he can understand from this. 

(Example 4) The sectional view of the mold liquid crystal display 1 100 both for transparency reflective of 
an example 4 is shown in drawing 58. Since it is substantially the same, the top view of the mold liquid 
crystal display 1 100 in two ways is abbreviated to drawing 55. Drawing 58 is equivalent to the sectional 
view which met the 54A-54A' line in drawing 55. 

[0368] In the following explanation, the same reference mark shows the component of the liquid crystal 
display 1000 of an example 3, and the component which has the same function substantially among the 
components of a liquid crystal display 1 100, and the explanation is omitted. A liquid crystal display 1 100 
can be manufactured in the same process as substantially as a liquid crystal display 1000. 
[0369] A liquid crystal display 1 100 differs from.the mold liquid crystal display. 1000 in two ways of an 
example 3 in the point that the photopolymer layer 103 has crevice 103b. Crevice 103b of the 
photopolymer layer 103 can be formed as follows, for example. 

[0370] What is necessary is just to expose the photopolymer (acrylic resin made from JSR) of the 
positive type applied to the thickness (about 3 micrometers in thickness after postbake) of about 3.7 
micrometers in the production process of the liquid crystal display 1000 explained while referring to 
drawing 56, so that it may leave some photopolymers 103 (about 1 micrometer in for example, thickness) 
in opening 104a (transparency field) (for example, light exposure about 100 mJ(s)). By passing through a 
next development process, crevice 103b of the predetermined depth (here about 2 micrometers) is 
formed. 

[0371] Hereafter, the liquid crystal panel of a liquid crystal display 1100 is obtained like the liquid crystal 
display 1000 of an example 3. Here, setting out and the liquid crystal ingredient of a eel gap are made 
the same as an example 3. 

[0372] The thickness of the liquid crystal layer 30 of the reflective field (on reflective upper conductive 
layer 104R) of the obtained liquid crystal panel is set to about 5 micrometers which turned into 3 
micrometers of the diameter of a plastics bead, and added about 3 micrometers in thickness of the 
photopolymer layer 103 after 3 micrometers and postbake of the diameter of a plastics bead in the 
transparency field (field corresponding to opening 104a), and lengthened J micrometer of residual 
membrane **** of the photopolymer layer 103 in opening 104a. thus, the retardation (liquid crystal 
thickness — rate of dx birefringence **n) to the light used for a display by adjusting the thickness of 
the photopolymer layer 103 — a transparency field and a reflective field — about — it becomes 
possible to make it do one and the utilization effectiveness of light improves. 

[0373] Next, the structure of the edge section of opening 103a of the photopolymer layer 103 in the 
liquid crystal display 1000 of an example 3 and crevice 103b of the photopolymer layer 103 in the liquid 
crystal display 1 100 of an example 4 is explained, referring to drawing 59 (a) and (b). 
[0374] As shown in drawing 59 (a), in the edge section of opening 103a of the photopolymer layer 103, it 
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is changing gradually, carrying out thickness change which followed the field which does not exist from 
the field where a photopolymer exists. That is, the side face of opening 103a has become taper-like. It is 
based on the sensitization property and development property of a photopolymer that the side face of 
opening 103a becomes taper-like. 

[0375] In the edge section of opening 103a in an example 3, as shown in drawing 59 (a), the taper-like 
side face in which the taper angle theta is about 45 degrees is formed. If a vertical orientation layer (un- 
illustrating) is formed in this taper-like side face, liquid crystal molecule 30a tends to carry out 
orientation vertically to a taper-like side face. Therefore, liquid crystal molecule 30a on a taper-like side 
face is in the condition of having inclined from the vertical direction (substrate normal) on the surface of 
the substrate at the time of no electrical-potential-difference impressing, as [ illustrated ]. If a taper 
angle is large, with the dip direction by the slanting electric field generated at the time of electrical- 
potential-difference impression, liquid crystal molecule 30a on a taper-like side face will incline to hard 
flow, and will become the cause by which radial dip orientation is in disorder. 

[0376] On the other hand, as crevice 103b in an example 4 showed to drawing 59 (b), by leaving a part 
of photopolymer layer 103 in opening 104a Since a photopolymer 103 exists between the liquid crystal 
layer 30 in opening 104a, and lower layer conductive layer 102T while being able to make small the taper 
angle theta of a taper-like side face, the radial dip orientation by which slanting electric field acted 
effectively and were stabilized in the liquid crystal layer 30 at the time of electrical-potential-difference 
impression is obtained. Consequently, the liquid crystal display which has good display grace without a 
rough deposit is obtained. 

[0377] (Example 5) As for the picture element electrode of the transparency mold liquid crystal display 
of an example 5, unlike the transparency mold liquid crystal display 900 of an example 2, opening is 
formed also in the edge section of a picture element electrode (the upper conductive layer). Since the 
liquid crystal display of an example 5 has the same configuration substantially with the liquid crystal . 
display of an example 2 except that arrangement of opening which the upper conductive layer 104 has 
differs, it omits explanation of common structure here. 

[0378] Before explaining the structure of the liquid crystal display of an example 5, and actuation, the 
fault which the liquid crystal display 900 of an example 2 may have is explained. In addition, this fault 
may not pose a problem depending on the application of a liquid crystal display. 

[0379] A part of upper conductive layer 104 of the liquid crystal display 900 of an example 2 is typically 
shown in drawing 60. While the upper conductive layer 104 has much comparatively small opening 104a 
comparatively, opening 104a covers the whole picture element electrode 105, is arranged in the shape of 
a tetragonal lattice, and it is arranged so that four openings (2x2) 104a located at the lattice point may 
have symmetry-of-revolution nature. 

[0380] If an electrical potential difference is impressed to the liquid crystal layer 30, the liquid crystal 
layer 30 located in circular opening 104a (field A) which the upper conductive layer 104 has will take the 
stable radial dip orientation centering on the core SA of opening 104a promptly. Moreover, the liquid 
crystal layer 30 of the field surrounded by four openings (2x2) 104a located at the lattice point as shown 
in the field B of drawing 60 takes the stable radial dip orientation centering on the intersection SA of 
the diagonal line of the square surrounded at the lattice point by impression of an electrical potential 
difference. 

[0381] However, the liquid crystal layer 30 located between the edges of outermost part (close to edge 
of upper conductive layer 104) opening 104a of the opening 104a as shown in the field C of drawing 60, 
and the upper conductive layer 104 Since the symmetric property of the slanting electric field generated 
by the edge section of the upper conductive layer 104 and the slanting electric field generated by the 
edge section of opening 104a is low compared with the field surrounded at the four lattice points shown 
in the field B of drawing 60 (the direction of electric field, and symmetric property of strong distribution), 
the stable orientation condition is not acquired. Consequently, the rough deposit of a display, an after- 
image, etc. are checked by looking and display grace may fall. 
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[0382] Although the above-mentioned fault is solvable to some extent by arranging opening 104a near 
the edge of the upper conductive layer 104 (about 5 micrometers) like the liquid crystal display 900 of 
an example 2, and narrowing the field (field C) by which the dip direction of a liquid crystal molecule near 
the edge section of the upper conductive layer 104 is not stabilized, as long as the field is used as a 
viewing area, it has a certain adverse effect to display grace. 

[0383] When it brings close also to remainder and opening 104a is formed in the edge of the upper 
conductive layer 104, it becomes impossible moreover, to take the radial dip orientation by which the 
liquid crystal layer 30 in opening 104a was stabilized under the effect of the slanting electric field of the 
edge section of the upper conductive layer 104. Therefore, there is a limitation also in narrowing the 
field (field C) by which the dip direction of the liquid crystal molecule near the edge of the upper 
conductive layer 104 is not stabilized. Although it is also one solution to shade the field by which the dip 
direction of the liquid crystal molecule shown in the field C of drawing 60 is not stabilized here, since it 
is accompanied by decline in a numerical aperture, it is not desirable. 

[0384] On the other hand, the upper conductive layer 104 of the liquid crystal display of an example 5 
has opening 104a' on the edge (the side and angle) of the upper conductive layer 104, as typically shown 
in drawing 61, drawing 62, and drawing 63. Below, the structure of the upper conductive layer 104 of an 
example 5 and actuation of the liquid crystal molecule when impressing an electrical potential difference 
to the liquid crystal layer 30 are explained, referring to these drawings. In addition, the edge of the upper 
conductive layer 104 is prescribed by extension (configuration which connects the outermost side in a 
straight line, and is acquired) of the upper conductive layer 104, and the continuous line shows it by 
drawing 61, drawing 62, and drawing 63. 

[0385] As shown in drawing 61, drawing 62, and drawing 63, the upper conductive layer 104 of the liquid 
crystal display of an example 5 has opening 104a' on the edge. Each of opening 104a prepared in 
addition to the edge has the configuration (here, circular),which has symmetry-of-revolution nature 
preferably, and each magnitude is mutually equal, moreover, the core (location of a symmetry axis of 
rotation inversion) of two or more opening 104a is arranged so that it may have symmetry-of-revolution 
nature (it illustrated typically — as — the shape of a tetragonal lattice). Moreover, it is equivalent to 
what has arranged the core of opening 104a on the edge of the upper conductive layer 104, and, unlike 
opening 104a, the configuration which has symmetry-of-revolution nature does not become, but opening 
104a' formed in the edge has the configuration where the part was missing. For example, when circular, 
opening 104a becomes a semicircle as the core showed the configuration of opening 104a' located in the 
side of the upper conductive layer 104 to drawing 61. Moreover, the configuration of opening 104a' 
where a core is located in the angle (include angle: 90 degrees) of the upper conductive layer 104 serves 
as a quadrant circle, as shown in drawing 62. Furthermore, when it has the configuration where the 
upper conductive layer 104 cut and lacked rectangular [ a part of], opening 104a' located in the angle 
(include angle: 270 degrees) of the notching section changes to 3/4 yen as [ showed / in drawing 63 ]. 
[0386] thus — the upper layer — a conductive layer — 104 — an edge — preparing — having had — 
opening — 104 — a — ' — a configuration — the symmetry of revolution — a sex — having — a 
configuration — a part — having been missing — a configuration — it is — since — a tetragonal lattice 

— four — a ** — the lattice point — a top — a core — having — four — a ** — opening — 104 — a 

— inside — at least — one — a ** — an edge — preparing — having had — opening — 104 — a — ' 

— containing — if — these — arrangement — the symmetry of revolution — a sex — not having — 
******** . However, if the tetragonal lattice (square) which the core of opening 104a and opening 104a' 
forms is observed, the corner of each square is occupied with each four quadrant circle of opening 104a 
and opening 104a', and these four quadrant circles of opening 104a and opening 104a' are arranged so 
that it may have symmetry-of-revolution nature. 

[0387] here, if it thinks on the basis of the part (this will be called "sub opening".) of the quadrant circle 
of opening 104a located in the corner of each square, and opening 104a', all the fields specified with the 
edge of the upper conductive layer 104 will be prescribed by sub opening — it will be mutually divided 
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into the field of the square of equivalent a large number. Moreover, four sub openings which adjoin 
mutually form opening 104a of a configuration (here, circular) which has one symmetry-of-revolution 
nature. In addition, since three adjoining sub openings do not exist in sub opening which specifies the 
field of a square including the side of the upper conductive layer 104, opening (3/4 yen, semicircle, or 
1/4 yen) 104a' of the configuration where a part of configuration (circular) which has symmetry-of- 
revolution nature was missing is formed. 

[0388] namely, — having mentioned above — as — opening — 104 — a — and — 104 — a — ' — 
arranging — if — the upper layer — a conductive layer — 104 — an edge — specifying — having — a 
field (typically, it corresponds to a pixel) — inside — an edge — being located — opening — 104 — a - 
- ' — corresponding — a field — symmetric property — being low — a configuration — becoming — 
although — others — a field — the symmetry of revolution — a sex — having — a field (a square field 
and circular opening 104a) — the aggregate — becoming . 

[0389] Therefore, if an electrical potential difference is impressed to the liquid crystal layer 30 of the 
liquid crystal display equipped with the upper conductive layer 104 which has arranged opening 104a and 
104a' as mentioned above Not only in the field B surrounded by the field A in opening 104a, and opening 
104a The liquid crystal layer 30 of the field C (field including the side of the upper conductive layer 104 
(an angle is not included)) surrounded by opening 104a and opening 104a' and Field D (field including the 
angle of the upper conductive layer 104) takes radial dip orientation. Consequently, in the liquid crystal 
display of this example 5, in the liquid crystal display 900 of an example 2, a twist also becomes large 
and, as for the area of the field which takes radial dip orientation at the time of electrical-potential- 
difference impression, can realize the high-definition display without a rough deposit, an after-image, etc. 
[0390] In addition, in drawing 61, drawing 62, and drawing 63, although the configuration of opening 104a' 
formed in the edge of the upper conductive layer 104 was made into 3/4 of opening 104a, 1/2, or a 
quadrant, as illustrated depending on the, magnitude of a pixel pitch and the upper conductive layer 104, 
it cannot necessarily arrange opening 104a\ In such a case, as long as it takes the radial dip orientation 
where the liquid crystal layer 30 of the edge section of the upper conductive layer 104 is stable at the 
time of electrical-potential-difference impression, the configuration of opening 104a' formed in the edge 
of the upper conductive layer 104 may not be 3/4 of opening 104a, 1/2, or a quadrant, may shift the 
core of opening 104a' from the location which has the symmetry of revolution, and may be arranged. 
[0391] Furthermore, it is not necessary to form opening 104a' in all the sides of the upper conductive 
layer 104, and angles. On the side and the angle of the upper conductive layer 104 located on 
components, such as bus wiring (signal wiring and scan wiring) which does not penetrate light especially, 
even if it does not form opening 104a', the display grace of the liquid crystal display 900 of an example 2 
can be improved substantially. 

[0392] Moreover, in order to control the voltage drop by the photopolymer layer 103 of the electrical 
potential difference impressed to the liquid crystal layer 30 located in opening 104a like the 
transparency mold liquid crystal display of examples 1 and 2, as explained referring to drawing 34 and 
drawing 35, a crevice or a hole may be formed in the photopolymer layer 103 located in a part of opening 
104a. 

[0393] In this example, although the transparency mold liquid crystal display was illustrated, of course, 
arrangement of opening 104a mentioned above and 104a' is applicable to the mold liquid crystal display 
both for transparency reflective. In this case, like the mold liquid crystal display both for transparency 
reflective of examples 3 and 4, in order to control the voltage drop by the photopolymer layer 103, a 
crevice or a hole may be formed in the photopolymer layer 103 located in a part of opening 104a. 
[0394] (Example 6) The picture element electrode (the upper conductive layer) of the transparency mold 
liquid crystal display of an example 6 has opening 104a of arrangement which is different in an example 5, 
and is stabilizing the radial dip orientation of the liquid crystal layer 30 of the edge section of the upper 
conductive layer. Since the liquid crystal display of an example 6 has the same configuration 
substantially with the liquid crystal display of an example 2 and an example 5 except that arrangement of 
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opening which the upper conductive layer 104 has differs, it omits explanation of common structure here. 
[0395] A part of upper conductive layer 104 of the liquid crystal display of an example 6 is shown in 
drawing 64. Actuation of the liquid crystal molecule at the time of electrical-potential-difference 
impression is explained to the structure and the liquid crystal layer 30 of the upper conductive layer 104 
of an example 6, referring to drawing 64. As shown in drawing 64, opening 104a which the upper 
conductive layer 104 has is arranged in the shape of a tetragonal lattice, and it is arranged so that four 
openings (2x2) 104a located at the lattice point may have symmetry-of-revolution nature. Furthermore, 
such opening 104a is arranged so that opening 104a nearest to the edge of the upper conductive layer 
104 among this opening 104a may form virtual opening 104a" (it does not exist actually) and the 
tetragonal lattice which were prepared in the outside of the upper conductive layer 104 and that edge of 
virtual opening 104a" may lap with the edge of the upper conductive layer 104. 

[0396] That is, when it considers that the field in which the conductive layer of the outside of the upper 
conductive layer 104 is not formed is opening, opening 104a is arranged so that the relative 
configuration (here tetragonal lattice) which has symmetry-of-revolution nature with opening 104a 
currently formed in the upper conductive layer 104 may be constituted. The difference from 
arrangement of opening (104a and 104a' is included) in an example 5 is the point that all the openings 
formed in the upper conductive layer 104 have the same configuration (configuration which has 
symmetry-of-revolution nature preferably (here, circular)). 

[0397] If an electrical potential difference is impressed to the liquid crystal layer 30 of the liquid crystal 
display which besides has the layer conductive layer 104, the liquid crystal layer 30 located in opening 
104a (field A) which the upper conductive layer 104 has will take stable radial dip orientation promptly. 
Moreover, opening 104a is arranged in the shape of a tetragonal lattice, and since it is arranged so that 
four openings (2x2) 104a located at the lattice point may have symmetry-of-revolution nature, the radial 
dip orientation where the liquid crystal layer 30 located between opening 104a (field B) is also stable. is 
taken. Furthermore, in the field C near the edge section of the upper conductive layer 104 (field 
including the side of the upper conductive layer 104), it is located at three openings 104a located at the 
lattice point, and the lattice point corresponding to it, and the liquid crystal layer 30 takes stable radial 
dip orientation by virtual opening 104a" (field without a conductive layer) with which the edge and edge 
of the upper conductive layer 104 lap. Moreover, in the field D including the angle of the upper 
conductive layer 104, it is located at two openings 104a in the location nearest to the angle of the upper 
conductive layer 104, and the lattice point corresponding to it, and the liquid crystal layer 30 takes 
stable radial dip orientation by two virtual opening 104a" (field without a conductive layer) with which 
the edge and edge of the upper conductive layer 104 lap. 

[0398] In addition, in drawing 64, opening 104a is formed so that the edge of virtual opening 104a" 
located in the side of the upper conductive layer 104 at the lattice point may lap, bu,t as illustrated 
depending on the magnitude of a pixel pitch and the upper conductive layer 104, opening 104a cannot 
necessarily be arranged. In such a case, as long as it takes the radial dip orientation where the liquid 
crystal layer 30 of the edge section of the upper conductive layer 104 is stable at the time of electrical- 
potential-difference impression, opening 104a may be formed so that a tetragonal lattice may be formed 
in the location where the edge of virtual opening 104a" shifted from the edge of the upper conductive 
layer 104. 

[0399] Another example of arrangement is indicated to be drawing 64 to drawing 65. The upper 
conductive layer 104 shown in drawing 65 is formed so that virtual opening 104a" located at the lattice 
point may lap with the edge of the upper conductive layer 104 like the upper conductive layer 104 of 
drawing 64. However, in drawing 64, opening 104a' nearest to the edge of the upper conductive layer 104 
has the configuration where a part of other opening 104a was missing, in drawing 65 to having had the 
configuration in which opening 104a nearest to the edge of the upper conductive layer 104 has 
symmetry-of-revolution nature like other opening 104a. in addition — opening — 104 — a — a part — 
having been missing — a configuration — having — this — opening ■ — 104 — a — ' — an example — 
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five — the upper layer — a conductive layer — 104 — having — opening — 104 — a — ' (for example, 
refer to drawing 61) — differing — the — a core — the upper layer — a conductive layer — 104 — an 
edge — the inside — being located — **** . 

[0400] The liquid crystal layer 30 of the edge section (Field C and Field D) of the upper conductive layer 
104 takes the stable radial dip orientation at the time of electrical-potential-difference impression the 
same with having mentioned above, while referring to drawing 64 even if it had arranged opening 104a 
and 104a\ as shown in drawing 65. Moreover, the same with having mentioned above, as long as it takes 
the radial dip orientation where the liquid crystal layer 30 of the edge section of the upper conductive 
layer 104 is stable at the time of electrical-potential-difference impression, opening 104a may be formed 
so that a tetragonal lattice may be formed in the location where the edge of virtual opening 104a" 
shifted from the edge of the upper conductive layer 104. 

[0401] (Example 7) Unlike the transparency mold liquid crystal display 900 of an example 2, the 
transparency mold liquid crystal display 1200 of an example 7 is formed at the lattice point of the 
tetragonal lattice which the array of two or more opening 104a forms [ contact hole 1 17a for connecting 
electrically the upper conductive layer 103 and the lower layer conductive layer 102 ]. 
[0402] Before explaining the structure of the liquid crystal display 1200 of an example 7, and actuation, 
the fault which the liquid crystal display 900 of an example 2 may have is explained. In addition, this fault 
may not pose a problem depending on the application of a liquid crystal display. 

[0403] As shown in drawing 53, in comparison, much comparatively small opening 104a covers the whole 
picture element electrode 105, and the upper conductive layer 104 of the liquid crystal display 900 of an 
example 2 is arranged in the shape of a tetragonal lattice, and it is arranged so that four openings (2x2) 
104a located at the lattice point may have symmetry-of-revolution nature. Therefore, if an electrical 
potential difference is impressed to the liquid crystal layer 30, the liquid crystal layer 30 located in 
opening 104a which the upper conductive layer 104 has will take stable radial dip orientation promptly. . 
Moreover, in the field surrounded by four openings (2x2) 104a located at the lattice point, if an electrical 
potential difference is impressed to the liquid crystal layer 30, the stable radial dip orientation which has 
a core at the intersection of the diagonal line of the square surrounded at the lattice point will be 
obtained. 

[0404] However, if opening 104a is formed so that it may lap with contact hole 107a, since electrical 
installation of the lower layer conductive layer 102 and the upper conductive layer 104 cannot be 
performed in the part, it is difficult for the upper conductive layer 104 of the periphery of contact hole 
107a to arrange opening 104a in the shape of a tetragonal lattice. Therefore, since the symmetric 
property (the direction of electric field and symmetric property of strong distribution) of slanting electric 
field is low, the stable orientation condition is not acquired around contact hole 107a. Consequently, a 
rough deposit, an after-image, etc. of a display are checked by looking and display grace may fall. 
[0405] although this fault be form contact hole 107a on the field where the back light light of auxiliary 
capacity wiring 1 19 grade be shade like an example 2 and can be solve to some extent by be hardly 
visible and carry out the field by which the dip direction of a liquid crystal molecule be stabilize in the 
circumference of contact hole 107a , as long as that field exist in the light transmission section also 
partly , it have a certain adverse effect to display grace . here, although it is also one solution to shade 
thoroughly the field by which the dip direction of the liquid crystal molecule of the contact hole 107a 
circumference of drawing 53 is not stabilized, it is accompanied by decline in a numerical aperture — it 
is not desirable. 

[0406] on the other hand, the liquid crystal display 1200 of an example 7 — drawing 66 and drawing 67 - 
~ ****** — while opening 104a covers the whole picture element electrode 105 and is arranged in the 
shape of a tetragonal lattice like, contact hole 1 1 7a is formed in the location of the lattice point of the 
tetragonal lattice. The structure of the liquid crystal display 1200 of an example 7 and actuation are 
explained referring to these drawings. In addition, in the following explanation, the same reference mark 
shows the component of the liquid crystal display 900 of an example 2, and the component which has 
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the same function substantially among the components of a liquid crystal display 1200, and the 
explanation is omitted. Moreover, a liquid crystal display 1200 can be manufactured in the same process 
as substantially as a liquid crystal display 900. 

[0407] As shown in drawing 66 and drawing 67, while opening 104a covers the whole picture element 
electrode 105 and being arranged in the shape of a tetragonal lattice, contact hole 1 17a is formed in the 
location of the lattice point. Moreover, opening 104a of the upper conductive layer 104 is formed also in 
the field which the back light light on the auxiliary capacity wiring 1 19 does not penetrate at the lattice 
point. Therefore, if an electrical potential difference is impressed to the liquid crystal layer 30, the liquid 
crystal layer 30 located in opening 104a which the upper conductive layer 104 has will take stable radial 
dip orientation promptly. The liquid crystal layer 30 located on contact hole 117a also takes stable radial 
dip orientation promptly. This is because contact hole 117a functions as crevice 103b formed in the 
photopolymer layer 103 in the mold liquid crystal display 1100 both for transparency reflective of the 
example 4 shown in drawing 58 similarly. 

[0408] Moreover, opening 104a is arranged in the shape of a tetragonal lattice, and since it is arranged 
so that four openings (2x2) 104a located at the lattice point may have symmetry-of-revolution nature, 
the radial dip orientation where the liquid crystal layer 30 located between opening 104a is also stable is 
taken. Furthermore, contact hole 1 17a and opening 104a are arranged in the shape of a tetragonal 
lattice, and since it is arranged so that four openings (2x2) 104a and contact hole 1 17a which are 
located at the lattice point may have symmetry-of-revolution nature, the radial dip orientation where 
the liquid crystal layer 30 near the contact hole 117a located between contact hole 117a and opening 
104a is also stable is taken. 

[0409] As mentioned above, in the liquid crystal display 1200 of an example 7, the field by which the dip 
direction of the liquid crystal molecule in the circumference of contact hole 107a seen with the liquid 
crystal display 900 of an example 2 is not stabilized can be lost, and the liquid, crystal display of good 
display grace with which the rough deposit of a display, an after-image, etc. are not checked by looking 
is obtained. 

[0410] Here, as shown in drawing 66, it is desirable [ the magnitude of contact hole 1 17a ] that it is the 
same as the magnitude of opening 104a so that contact hole 1 17a may act on a liquid crystal molecule 
like [ as possible ] opening 104a. If contact hole 1 17a has the same configuration in the same magnitude 
as opening 104a especially, the liquid crystal display excellent in especially the orientation stability of 
the periphery of contact hole 1 17a will be obtained, however, from a pixel pitch and the constraint on 
structure, even when it is difficult to form contact hole 1 17a and opening 104a in the same magnitude 
and the same configuration, it has symmetry-of-revolution nature for contact hole 117a and opening 
104a — as (the shape of a tetragonal lattice illustrated typically) — the orientation of the surrounding 
liquid crystal layer of contact hole 1 17a can fully be stabilized by arranging. 

[0411] Of course, the configuration illustrated by this example is possible also for applying to the mold 
liquid crystal display both for transparency reflective, and can be suitably combined with a previous 
example. 

[0412] Although some examples of the liquid crystal display by this invention were explained, the liquid 

crystal display of the operation gestalten 1-5 of this invention can be carried out similarly. 

[0413] 

[Effect of the Invention] Since according to this invention a two-layer structure electrode equipped with 
the upper conductive layer which has opening, a dielectric layer, and a lower layer conductive layer 
generates slanting electric field in the edge section of opening of the upper conductive layer and radial 
dip orientation of the liquid crystal molecule of a vertical stacking tendency liquid crystal layer is carried 
out by it, radial dip orientation can be formed in stability with sufficient repeatability. Therefore, 
according to this invention, the high liquid crystal display of display grace is offered. 

[0414] If the upper conductive layer adopts especially the configuration which has two or more openings, 
while covering the whole picture element field and obtaining stable radial dip orientation, the liquid 
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crystal display with which lowering of a speed of.response was controlled is offered. 
[0415] Furthermore, if the configuration which established the 2nd orientation regulation structure is 
adopted as the substrate which has a two-layer structure electrode (the 1st orientation regulation 
structure), and the substrate which counters through a liquid crystal layer, the liquid crystal display 
which stabilized radial dip orientation further will be offered. The effectiveness which stabilizes 
orientation is acquired also by adopting the configuration which has heights in opening of the upper 
conductive layer of a two-layer structure electrode. 

[0416] Moreover, in the configuration which has a crevice or a hole in the dielectric layer corresponding 
to opening of the upper conductive layer, adoption of the configuration which uses the upper conductive 
layer as a reflector and uses a lower layer conductive layer as a transparent electrode offers the mold 
liquid crystal display both for transparency reflective with which the display property of the transparent 
mode and the display property in reflective mode were optimized, respectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing typically the cross section of one picture element field of the liquid 
crystal display 100 of the operation gestalt by this invention. 

[Drawing 2] ( — a — ) — and — ( — b — ) — respectively — this invention — depending — operation — 
a gestalt — others — a liquid crystal display — 100 — ' — and — 100 — ' — ' — one — a ** — a 
picture element — a field — a cross section — typical — being shown — drawing — it is . 
[Drawing 3] (a), (b), and (c) are the sectional views showing typically one picture element field of the 
conventional liquid crystal display 200. 

[Drawing 4] It is the sectional view showing typically one picture element field of the liquid crystal 
display 300 for a comparison. 

[Drawing 5] It is drawing showing typically the relation of the orientation of line of electric force and a 
liquid crystal molecule. 

[Drawing 6] It is drawing showing typically the orientation condition of the liquid crystal molecule seen 
from the substrate normal in the liquid crystal display of the operation gestalt by this invention. 
[Drawing 7] (a) And (b) is the mimetic diagram showing the example of the curled form radial inclination 
orientation of a liquid crystal molecule. 

[Drawing 8] It is drawing showing typically the example of the radial inclination orientation of a liquid 
crystal molecule. 

[Drawing 91 It is drawing showing typically the orientation condition of the liquid crystal molecule seen 
from the substrate normal in the liquid crystal display of the operation gestalt by this invention. 
[Drawing 101 It is drawing showing typically the example of the radial inclination orientation of a liquid 
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crystal molecule. 

[Drawing 1 1] It is drawing showing typically the cross-section structure of one picture element field of 
the liquid crystal display 400 of the operation gestalt by this invention. 

[Drawing 12] (a) - (c) is drawing showing typically the relation between the relative configuration of 
opening of two or more squares, and the orientation of a liquid crystal molecule. 

[Drawing 13] (a) - (c) is drawing showing typically the relation between the relative configuration of two 
or more circular openings, and the orientation of a liquid crystal molecule. 

[Drawing 14] It is drawing showing typically the relation between other relative configurations of two or 
more circular openings, and the orientation of a liquid crystal molecule. 

[Drawing 15] It is drawing showing typically the structure of one picture element field of liquid crystal 
display 400A of the operation gestalt 1 by this invention, and is the sectional view where (a) met the 
plan and (b) met the 15B-15B' line in (a). 

[Drawing 16] (a) - (c) is drawing showing typically the example of the radial inclination orientation of a 
liquid crystal molecule. 

[Drawing 1 7] (a) And (b) is the plan showing typically other picture element electrodes used for the 
liquid crystal display of the operation gestalt 1 by this invention. 

[Drawing 18] (a) And (b) is the plan showing other picture element electrodes in the pan used for the 
liquid crystal display of the operation gestalt 1 by this invention typically. 

[Drawing 19] (a) And (b) is the plan showing other picture element electrodes in the pan used for the 
liquid crystal display of the operation gestalt 1 by this invention typically. 

[Drawing 20] It is the plan showing other picture element electrodes in the pan used for the liquid 
crystal display of the operation gestalt 1 by this invention typically. 

[Drawing 21] (a) And (b) is the plan showing other picture element electrodes in the pan used for the 
liquid crystal display of the operation gestalt 1 by this invention typically,,. 

[Drawing 22] (a) is drawing showing typically the unit lattice of the pattern shown in drawing 1 5 (a), (b) is 
drawing showing typically the unit lattice of the pattern shown in drawing 20 , and (c) is a graph which 
shows the relation between a pitch p and a solid aspect product ratio. 

[Drawing 23] It is drawing showing typically the structure of one picture element field of liquid crystal 
display 400B of the operation gestalt 2 by this invention, and is the sectional view where (a) met the 
plan and (b) met the 23B-23B' line in (a). 

[Drawing 24] (a) - (d) is a mimetic diagram for explaining the relation between the orientation of liquid 
crystal molecule 30a, and the surface configuration of having a perpendicular stacking tendency. 
[Drawing 25] It is drawing showing the condition of having impressed the electrical potential difference 
to the liquid crystal layer 30 of liquid crystal display 400B, and (a) shows typically the condition (ON 
initial state) that orientation began to change, and, as for (b), shows the steady state typically. 
[Drawing 26] (a) - (c) is a typical sectional view of the liquid crystal displays 400C, 400D, and 400E of 
the operation gestalt 2 where the arrangement relation between opening and heights differs. 
[Drawing 27] It is drawing showing typically the cross-section structure of liquid crystal display 400B, 
and is the sectional view which met the 27A-27A' line in drawing 23 (a). 

[Drawing 28] It is drawing showing typically the structure of one picture element field of liquid crystal 
display 400F of the operation gestalt 2 by this invention, and is the sectional view where (a) met the 
plan and (b) met the 28A-28A' line in (a). 

[Drawing 29] (a) - (e) is drawing showing typically opposite substrate 200b which has the 2nd orientation 
regulation structure 28. 

[Drawing 30] It is drawing showing typically liquid crystal display 400G [ equipped with the 1st 
orientation regulation structure and the 2nd orientation regulation structure ], and (a) is a plan and (b) is 
the sectional view which met the 30B-30B' line in (a). 

[Drawing 31] It is drawing showing typically the cross-section structure of one picture element field of 
liquid crystal display 400G, and (a) shows electrical-potential-difference the condition of not impressing, 
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and (b) shows the condition (ON initial state) that orientation began to change, and, as for (c), it shows 
the steady state. 

[Drawing 32] It is drawing showing typically other liquid crystal display 400H [ equipped with the 1st 
orientation regulation structure and the 2nd orientation regulation structure ], and (a) is a plan and (b) is 
the sectional view which met the 32B-32B' line in (a). 

[Drawing 33] It is drawing showing typically the cross-section structure of one picture element field of 
liquid crystal display 400H, and (a) shows electrical-potential-difference the condition of not impressing, 
and (b) shows the condition (ON initial state) that orientation began to change, and, as for (c), it shows 
the steady state. 

[Drawing 34] It is drawing showing typically the cross-section structure of one picture element field of 
the liquid crystal display 500 of the operation gestalt by this invention. 

[Drawing 35] It is drawing showing typically the cross-section structure of one picture element field of 
the liquid crystal display 600 of the operation gestalt by this invention. 

[Drawing 36] It is the typical sectional view expanded near the picture element electrode of the liquid 
crystal display of the operation gestalt by this invention. 

[Drawing 37] It is drawing showing typically the cross-section structure of one picture element field of 
the liquid crystal display 700 of the operation gestalt by this invention. 

[Drawing 38 A] It is drawing showing typically the cross-section structure of one picture element field of 

the mold liquid crystal display 150 in two ways of the operation gestalt by this invention. 

[Drawing 38 B] It is drawing showing typically the cross-section structure of one picture element field of 

the mold liquid crystal display 550 in two ways of the operation gestalt by this invention. 

[Drawing 38 C] It is drawing showing typically the cross-section structure of one picture element field of 

the mold liquid crystal display 650 in two ways of the operation gestalt by this invention. 

[Drawing 39] It is the mimetic diagram showing the structure of a near [ opening in the mold liquid . 

crystal display in two ways of the operation gestalt by this invention ]. 

[Drawing 40] It is the mimetic diagram showing the structure of a near [ opening in the mold liquid 
crystal display in two ways of the operation gestalt by this invention ]. 

[Drawing 41] It is drawing showing the orientation condition of the liquid crystal molecule in the liquid 
crystal display of the operation gestalt by this invention, and arrangement of a polarizing plate 
(electrical-potential-difference condition of not impressing). 

[Drawing 42] It is drawing showing the orientation condition of the liquid crystal molecule in the liquid 
crystal display of the operation gestalt by this invention, and arrangement of a polarizing plate 
(electrical-potential-difference impression condition). 

[Drawing 43] It is drawing showing arrangement of the orientation condition of the liquid crystal molecule 
in the liquid crystal display of the operation gestalt by this invention, a polarizing plate, and lambda/4 
plate (electrical-potential-difference condition of not impressing). 

[Drawing 44] It is drawing showing arrangement of the orientation condition of the liquid crystal molecule 
in the liquid crystal display of the operation gestalt by this invention, a polarizing plate, and lambda/4 
plate (electrical-potential-difference impression condition). 

[Drawing 45] It is drawing showing other arrangement of the orientation condition of the liquid crystal 
molecule in the liquid crystal display of the operation gestalt by this invention, a polarizing plate, and 
lambda/4 plate (electrical-potential-difference condition of not impressing). 

[Drawing 46] It is drawing showing arrangement of the orientation condition of the liquid crystal molecule 
in the liquid crystal display of the operation gestalt by this invention and a polarizing plate, lambda/4 
plate, and lambda/2 plate (electrical-potential-difference condition of not impressing). 
[Drawing 47] It is drawing showing other arrangement of the orientation condition of the liquid crystal 
molecule in the liquid crystal display of the operation gestalt by this invention and a polarizing plate, 
lambda/4 plate, and lambda/2 plate (electrical-potential-difference condition of not impressing). 
[Drawing 48] It is the typical sectional view of the transparency mold liquid crystal display 800 of the 
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example 1 by this invention. 

[Drawing 49] It is the typical top view of the transparency mold liquid crystal display 800 of the example 

1 by this invention. 

[Drawing 50 A] It is the typical sectional view showing the production process of a liquid crystal display 
800. 

[Drawing 50 B] It is the typical sectional view showing other production processes of a liquid crystal 
display 800. 

[Drawing 51] It is drawing showing typically the situation of the picture element field when impressing an 
electrical potential difference to the liquid crystal layer of a liquid crystal display 800. 
[Drawing 52] It is the typical sectional view of the transparency mold liquid crystal display 900 of the 
example 2 by this invention. 

[Drawing 53] It is the typical top view of the transparency mold liquid crystal display 900 of the example 

2 by this invention. 

[Drawing 54] It is the typical sectional view of the mold liquid crystal display 1000 in two ways of the 
example 3 by this invention. 

[Drawing 55] It is the typical top view of the mold liquid crystal display 1000 in two ways of the example 

3 by this invention. 

[Drawing 56] It is the typical sectional view showing the production process of a liquid crystal display 
1000. 

[Drawing 57] It is a mimetic diagram for explaining the display action when carrying out electrical- 
potential-difference impression to the liquid crystal layer in the reflective field of a liquid crystal display 
1000. 

[Drawing 58] It is the typical sectional view of the mold liquid crystal display 1 100 in two ways of the 
example 4 by this invention. 

[Drawing 59] It is drawing showing typically the structure of the edge section of opening 103a of the 
photopolymer layer 103 in a liquid crystal display 1000, and crevice 103b of the photopolymer layer 103 
in a liquid crystal display 1 100. 

[Drawing 60] It is the top view showing typically a part of upper conductive layer 104 of the liquid 
crystal display 900 of the example 2 by this invention. 

[Drawing 61] It is drawing in which preparing near the side of the upper conductive layer 104 of the 
liquid crystal display of the example 5 by this invention, and showing arrangement of **** opening 
typically. 

[Drawing 62] It is drawing showing typically arrangement of opening prepared near the angle of the upper 
conductive layer 104 of the liquid crystal display of the example 5 by this invention. 
[Drawing 63] It is drawing showing typically arrangement of opening prepared near the notching section 
of the upper conductive layer 104 of the liquid crystal display of the example 5 by this invention. 
[Drawing 64] It is drawing showing arrangement of opening of the upper conductive layer 104 of the 
liquid crystal display of the example 6 by this invention in a ** type. 

[Drawing 65] It is drawing showing other arrangement of opening of the upper conductive layer 104 of 
the liquid crystal display of the example 6 by this invention in a ** type. 

[Drawing 66] It is the typical top view of the liquid crystal display 1200 of the example 7 by this 
invention. 

[Drawing 67] It is the typical sectional view of the liquid crystal display 1200 of the example 7 by this 
invention. 

[Description of Notations] 

11 21 Transparence insulation substrate 

1 2 Lower Layer Conductive Layer 

13 Dielectric Layer 

1414A, 14B, 14C, 14D, 14E, 14F, 14G, 14H, 141 The upper conductive layer 



-69- 



14a Opening 

15 Picture Element Electrode (Two-layer Structure Electrode) 

22 Counterelectrode 

30 Liquid Crystal Layer 

30a Liquid crystal molecule 

50a, 50b Polarizing plate 

60a, 60b lambda/4 plate 

70a, 70b lambda/2 plate 

100,100', 100" Liquid crystal display 

100a, 400a, 400b TFT substrate 

100b, 200b Opposite substrate 

14a Opening 

14b Solid section (electric conduction film) 

14b' Unit solid section 

22 Counterelectrode 

30 Liquid Crystal Layer 

30a Liquid crystal molecule 

40, 40A, 40B, 40C, 40D Heights 

40s Side face of heights 

40t Top face of heights 

100,100', 100" Liquid crystal display 

1 00a, 400b TFT substrate 

100b Opposite substrate 



[Translation done.] 
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TBtE'>&< th i o©s i Bip«tjt#isi-r 

fi. 

[»*S3] «!E^<tt>iooSBiBBP»ttBgft 

T*&£. M$.£ 1 Sfctt 2 lCEfE©ttA&Fga. 
[W*^ 5 ] |ftB±H*«JI#<* a 9-« ffiE'>fc < t <b 

i ^©s i mammfkvm i BipgBT-^^M*^ i a* 
6 ] me±ji**iitf*?«mexft®tt i 

[I»*H7]. IfteBMMJIIl. WE'>&<<h%>lo© 
Si MPS&rtlC. IH«*fctt^SWr*il*3gl*»e6 
©^•3*ft*>K:E«©«A*«£B. 

[M$«8] WETJI#*JIte, tflE*lHP»fc*t 

9 ] HtE±B«*Si3=k^HuET)l***w 

wt*«. i 8 ©nfn^i:t2«offiai 

tkSB. 
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[89*5114] WEEfiWBtjgtt. BflEfeftlntttt 
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%A£^SB. 
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20 ©JKAS^SB. 
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#jb i 4 cetoflijis^st. 
[■t&9! l 7 ] WGEfl#ifM#f3gH:, *ffiEMDttffluc 

1 8 ] ffiEEft%infli&tt. meK2tic 
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30 gf„ 
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8ft 81 2 4 lcGS&©?£JIS^ 

SB. 

M&fl 2 6 ] 1 Stttt. ffiEtK£c©&*fttt 
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-5i!>fe<t ; fel-S>CD^[S]«ST*SW*3Sl^b2 5© 

^rna>KEii©«ft«*&B. 
[ig*^2 7] jBiist, »2*«t, kiesis 

tt t ffiESS 2 i ©IB fcKtt 5nfc*ll ■ £ U 
ME* 1 S«©«fE»ftJI«Jcl9:tt6nfclB i *s 
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2 9 KGttattA&jRlftff. 

W3R13 1] WEfltEWi. WE^tt<tt>-«0 
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l»ECiffi©flliBtt, MB«ftJI©*fl#^K#UT. W 
G#»«#K =t SEftSlftiiJ* ft t PH U^[6]©E[6]M$iJ^ 
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i, TFTIS1 0 0 atttfaSfoi 0 0 b iCDfiflfctS: 

mntzmmm3 o t^tiii^. f&nii 3 o cd^h 
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0 0 a430:^[6]X«l 0 0 bCD?£i§,Ji3 0 ffliJCDg®tC 
I£tt£n£^iIfiEft/l (*0*) (CcfcoT, ?&JIJI3 0 



(6) 

lznE.tfmQZtlT^te^t%. Ml (a) KjrcLfcJ; 
5 Id. SBBB(S]KcDg®lc^LT^a(cE(6]-r-5o £CD 
<t£, «EHB3 0tt^iSE[S]^S|}c*^i^5. fiU 
SifiEl"]tt<ilc&-5;!& l flJI3 0 cdj&H:^ 3 0 ate, m 

( WXtiU ifcf^„ ) *«*SJ8 5° «±CD:ftgT82l*] 
io [0 0 4 7] i B B B $igll0 0®TFTlil00a 

mw&w. mtitftfyx&m 1 1 t^cDWiwizm 
tfLZtitzmmmM 1 5 t&^VT^z, ttftMsioo 
b«, @bjs« mz-teflyxmm 2it*(Dmm\z 

Bl8.£ntztt\ftmm2 2 <h£lTLTC>-S>o *&JIJI3 0£ 

m^«®2 2 tizwmznznmzmuT, mmmmz: 
t(Dm&m3 0 coEi^tt^^^b-r^o ^11^3 owe 

20 [0048] i B B a iiii 100 mmTzft&mm® 1 5 

T**mJ112t, Ti«iI12 0'M<>fc- 
S^S5itftll3t, Sf#I©«^ B I3 OffliJlCK 
ttn^±S**Ji 1 4 iftbTl^. BlllC^Lfc?S 
Ha^ggl 0 0iZio^T\t. MPgCl 4 atC^[^-r-5 

s«i 1 ±<Dmi&z±T'S$smmzTmmmm 1 2^ 

^SnTl^ (Tiilil 2CO®W>F^Pg|5l 4 a CD 
[0 0 4 9] fj;*, ^JMS^fficD^SS^gBlCfett^ 

^*m®i5CD«B£«, ±m<Dm\zm.<bn?, m2 

30 (a) ^^-T^bIS^SS 1 0 0 ' <D£o\Z, MPgKl 

4 a t*K6]-r«.*« 1 1 ±.<Dmmzymmmm 1 2 *m 

fiKLTfeJ:^ (Tiltll 2 CD®«=^PSC1 4 a CD 

mm o 02 (b) \z*-?m&m*mw. 1 o 

0 ' ' CD<k5tC, ^PgCl 4 a(C*f[o]1--g>a® 1 1 ±CD 

1 2(Dmm<mn&i 4 acDaa) , -r ft^*,, t«« 

««12tt, 345>LTF^Pgei 4 a CD4>& 

l-, ymrnnmi 2t>maffii 4 afH\zM&2ntzffii& 

40 (0 2 (b) ) (C&t^Tte, 1 CDffi^ftA^jl, 

fc^ffil^HC, T««^«l 2fcctZ>*±Jl^*Hl 4CD^ 

rBiffi^tc^^-r-sM^cD^ng 3 0 \z-t-ftt£mi£tf$VN 
2tit£\,*z\ttf$>z>o fct, mshm3 ocdei^^ss 

fbT^^eit^ dCDKWffi^CDti (i2 (b) *CDW 
S) i&t»l:i<1-5:t!)WJLK WSH. 

[0050] ^tfe. -rmmmm 1 2 *j;i;±)i^«b 1 

4&fi^tlli 5^ r2««3t«Hj tn?-5^t 

so fe$>^>„ TTSJ ^3ckc>* T±Sj 2-S>CDflMl2:fc 
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ct^'i 4®s§tt#jei 3 \ztt-rztettwm&zm.-Ttz 

mi tt. Tlitll 2iS«fctf±BaBBl 4Etn©a 
a*#*-*«aft#Brt-<&t>0TH:&<. 4>ft<<hfcT 

aa. TFTa«aa*sa»;:*tt3a*aBT**& 

-f 7©?£aa^£!Btct>jIffl£nf#3o JMfctfHcte, #J 

aav h u ?*saaa*aac&ft«9ia8 
(«^«a> *«, a«a*«K:2BBjfi«:*rfrtf. ^ 
a«rto?ijaa*«2a«ifi*atbT«a-r4. 

[0 0 5 1 ] SfcK, HI. B3*5«tt^H4S:#abft*« 

2Ba&BB£B*.«BA**aa®ttff*£. a© 
«iao«a*«A*afta*saoftfptJt«u&* t & 
aars. 

[0 0 5 2] aaa^aa i o o ©afe*. m i 

[0 0 5 3] HI (a) 14. ffiJE^EfIJP$nTV^«£^ 
aS 3 0|*|CDi£A#^3 0 a©Eft«<i (OFFttl) 
**iCttfC*UT^*. 01 (b) te, ^S.B3 0(CEP 

jpsnfcajEEfc^UT, «s$h=-3 o a®Effl#<aftL 
i (c) (4, wimsnfcaffiKfcUTfcfbbfcaasH 1 

3 0 a©EfajWfc«ttafc«Lfctta*«a«fc*LT 
ftWllPUfc«**lxTlr»*. 01 (b) *«ttX (c) tf» 

(73 a« e q (*aa&a eq^t. 

[0 0 5 4] 01 (a) \Z7*Lrz£5\Z. ^1115 

t*Kfijaa2 2«*raatt©t* («aa 3 o kbee*^ 
mstiT^&^tta) ica, aaaaAottA^fso 

att. Mlfil l£J;tf2 1 ©aBfcttl/TaBfcEfi) 

[0055] aaa 3 o KBffisaiinf* t. 0 1 

(b) fc*l,fc«*te*EQ (BaaatBXT*) E 

QTasnstftflE^Mans. ^ttn 5©± 
S^mJi 1 4 £*fft*I2 2iowi:ttit5«li3 

OftlCte. ±H*«»1 4*J:tf*tlSl«a2 2©*ffifc 

»tT¥fTfea«ttaEQTasn», Js-fcaesjE 

*«»*Sn4. ±iill 1 4©HPg&l 4 a©±tc{4 
ST^)^aS3 0(Ct4. Tfiltll 2t^t«2 2 

toaest:jsi;fc«(S43E*«»j«sn*. 

&a« 3 0 A£ajft3n&«tt*)B#s. »«*a 1 3 tc 

jcssee^t <«a#«) ©»sj£§tt<g>©T. aaa 

3 0rtC»^Sn*a«tt»EQtt, HSPgBl 4 ate*] 

n*> . hpspi 4 a»c»*r*a*T. aattaEQ 



(7) 

A? 

B 1 3 CioTIEKT («B#a) Ti^CT^-S^i 
K*frB 1 3£tf-LTMP§l$l 4 alZjtf 

rtT*««»cTa»aai 2'*t»jaEsnTi»*©T, a 

PgRl 4 a©4>ffettifi±maBf3««B3 Orttfei 

aaffi»EQT«an*att43E*«»ia*n* 

g§EQ© r#©iSj ) . HO«14aOI»;J^ (F^P 
g& 1 4 a ©!£??• (ftjg) *£trMn«l 4 a©rt«fl 

a) EG±©aaa3 owica. «#4Lfe^*ffi^EQ 
[0056] awaaa^a**-****^ 30ai: 

14. «»»^3 0 a<Dij!ftttMtt«EQl:»l/T¥ 
fr (a&#ac**LTSB) ICgEfa£-tt<fc5<!:-f£ h;U 
fjWPfflT*. ft^T. lyy)S5EG±O*i»f3 0 
a fit. 01 (b) "ftC^EPT^bfei^tC, 0*©;&{IJ 
X y i?«E GTttWfW-B t) XfalZ. 04"©£<|iJX y 3?8 

EGTttRi*a0D*iRiic, *n*n«a (00 u 
aafi»EQtjpfftEiRi-r*. 

[0 0 5 7] zzt, H5«MI/ftAS&. aa&?3 

20 0 aoBftojtffcsaaicKa'*' 5. 

[0058] Mi3ottwMsni.t, a<oa 
a*a3rtt&*r«BB#?3 0 atcii. 

^tfi^EQi:j»tLtffii:EiSiStJ:^it5 

jWPa-T*. 05 (a) k:*L&J:-5lc, 3 0 

«a^3 0 aicaan-aQ^^»sa 

fct, B3&#aLtt;fttsaa?«-J:3£. 

K*ti^i-r*¥ff ¥«aEaoaaiBi»c**aaa 30^ 
30 jctt. aaao^rrtKoh^irftaitsaa^s 0 a 

t**fifiE-r*. aaas oKBunsnfcaa 

tcjscfcE^a'Ncp^b^T.A-xfce^&^t^t 

[0 0 5 9] 01 (b) (C^bfciolC. 
j^aa^SBl 0 0©^PgPl 4 aWXyv'gBEGKS 

^t. «a»^3 0 a©*Krffijc*fUTaaufcaaa 
»EQT^sn5t# *<a^-r*t, 05 

(b) (C^Lfc<t-5tC> iSI»f3 0att. aa^ttE 
io QtWmzfcZtztb<Dm$imtf'Pti.^lft (0*©0ijT 
«SB#s+[hII9) (Cffi#4-r5o *^c. M^3 0aOl 
*ttt»lTIS*|i>IO*tfi»EQT*aft««ff!j« 

a^-r-saaKfia-rsaa^ 3 0 a«. 05 <c> 
t * b fc j: -5 k . mm t fcaafia e q ± t ea-r * a 

10 . «#4L7t^*{iigEQ±tC'eB-r^aa^ : F3 0 
iT5j ttt. raafiaEQT«$nsa*rt»cffiB 

so [0 0 6 0] ±KBbfcJ;^(C. MI4Lfcatt{ilSEQ± 
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feftttmzm-rzt, 01 (c) t«s«t*ufc 

Efattffit&a. MP»1 4 aO^jfettifilcffiflrr** 
f a »f 3 0alt Pi PaSl 4 aCD5^fC*t[fi]T-5>j^fiiJCD 
Xy^«EG©SMia^ 3 0 a0Effl®fl*V*l2tfn« 
EQK»LT£ttfcEl*]tt«£ 
BJPaJl 4 aOW6infe««0*fl^3 

oait ^n^nifit^wxy v^eg«^ji#^ 3 o 

a<DEft<DI>#£g(tT{M ! 4U BP»1 4aO"fi»S 

tt, SS B B B «*gf 1 0 O0&KiBlc£ittt#ffl (££l 
i*3«t^2 i o*®tSie^iRj) 

^3 0 a0tfc#f£ft<nPff 1 4 a©"tM>KHLTiMttt 

infect t-rs. 

[0 0 6 1 ] «iSS81©8ft«Stt*t*ffilCtH 

tt**r* n b < .. - 

fcT- HP^ 4 att&ffffittOftA 

«t-5t:E«*n*j:t7&«Sf*u^. ^^ffi«^(ri^c7) 

PlDffil 4 at»jjrr*»^t:a:, MPSBl4aS*s* 
, «Wto«l«*»c»W-*j:i*«»*L,^. NPffii4 
aO^tt (MM3 0<Z>jl9n£:&»?«jeH*) t>. @fe 

[0 0 6 2] 01 (a) ~ (c) tMbft^Knt/ 

tt«lC2gM|jfi«ffil 5^WLT*5 0. ttXtiMAOlK 
fiI3 0l«JIC, «»Lfc^*tt5fifi8EQT« 

$n^*#^±fie-r«>. tEft&AwicsiKEffltt&c 

&£i£AJf 3 0(*9©fi<D!§m&*14£WT3i& B B B #^ 3 

0 a©E«<K h U#-£LT, Efa£fa££flsU 
ftJg«lkHKMmeA««jAT-&. ISM. 0 2 (a) & 
<fcz>* (b) fc^Ufci*ft**8«i 0 0' i5«fctfi 0 

0' ' t>ra*fc|MW*. <&U HI 2 (b) (D«^JC*3 

[0 0 6 3] 03£#BBL&#<b. 
&«aS*8S2 0 0©BM£*K9J-r-5. 03 (a) ~ 
(c) a, fgta«^ge2 0 0Ol^©^I^i^ 

[0064] &Aa^Sffl2 o ott, s^k*mm-*j: 



(8) 

-r^o i»Mi5A«j:tfttitgii2 2a. «r»rn%> 

[0 0 6 5] 03 (a) CiLfci^l:, %AJI 3 0 C 
«JO<EPJllSn.T^fcl»£tr. fttAH 3 0 ttS«E(6l« 

[0 0 6 6] $cJIJf 3 0 tmjEES:HltD'r-5^t^«t-oT 

^jsansmmt. 03 (b) \z7pLfz±o\z. tizmm. 

io *£#KMoT, 5A£J:tf»|iQ«ffi2 2© 

0 att*#ffia«*«ffi»EQK:*tUT¥ 
fritt4<fc5tcEl^*lRl**AJ:'5i-r**», BcAfl-T- 

3 o a<Dmj5i<Lt%fn&.mEQ£tfw.&-rz>mftT\z& 

i^Ttt, 0 5(a) K*bfcJ:3K:, Wl»f 3 0 a* 

3 0a«, JUSWfctt. SitEfflllOJIIBfttfe&i&tttt 

iRS^ 3 0a OEltittttft^ftOlfcSIIMIIIlT 
20 SftD. i£AS*eg2 0 0Kcfc£gjS«, £<Z>-D^1t 
97jktt3.2>o £Tz, ?i£AJf 3 0 OEfflttffiPH 3 (c) 

c ^ b fc k aia-r * * t? , ±» u fc*58 w o 

[0 0 6 7] Tfcto^ *%9KZ>ttA&K&« 1 0 0 
J4, «*©*A*S8«2 OOiJttfcU gt>~D%<Dl3. 

[0 0 6 8] #(C, B4£fWIBbfcj&*5. ^ftil 5 
BfcHP{Rl 5 b^#T4?R B |«^SH3 0 OCftff? 
so f&BJ-r-5o ^Ifll 5 B teHPSB 1 5bStt5#- 
©««TMJ|j*;*nT:&9, TI§ti 1 2 '(WAtfHl. 
#fl8) £*bT^&I^K43I^T#feW©«A*jKSe 

(Dfemmmi stsi&s. j&AS*gfB3 o o«, tttft 

Lfc!£(i¥6 - 3 0 1 0 3 6fi!!«i:IS5nT^5, 
*fl*mffi(CPJPgB 1 4 a **-r4*fi**8«tn*t 
#4&«^£?f£AJl3 O-ftcfg^TS. 
[0 0 6 9] fKAS^SB 3 0 0 ®$i§ 30(1 04 

(a) d^LfciSK. mffi&WjWKteSilEftlKSj 

«ffi«tHWni^©«ilH 3 0 OElfil^SItt, *^ 

40 wnrngkm^mw (0ife=tz>*02) +&&<DAmmt£ 
m§k&7*mm (03) tmcx'&z. 
[0 0 7 0] %aji3 o(c«jE^ennp-r-5>t> 04 

(b) »c^Lfc«*ffi«EQTasn*«»*^«sn 
^^*@i 5B(i ^mm^m^m^mmmmi 0 

0«i^^*^15 (mtfHl#BH) i|5H«(CF^PgBl 

sbjttsor, jRA^sa 2 0 0 ©ifciiji 3 0 iz 

M^n^tfiEQil MPgPl 5 blCttJWft* 

3 0rtl:«flUfcMfi«EQT*Sn**H6«^» 
so fig^nS. L-^U. iltI15B(W-OitIA^ 
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mnm (mmmmtmcmm £^l&^<dt-. wage 
1 5 b±tcnifi-r-g>ii£iP H jf 3 o ±&2nti. 

[0071] ^(DjiotimR-vizWifrntzfkcDmmm 
Mtt^tnM»f3 0aii £AT(Dm\zmn?o 

£"f, fflDffll 5 b©Xy vgBEG±CD}&iII#^P3 0 a 
0 4 (b) 04><D:6{S'Jx 

m&^EQlC^TfcEftTS. ^n«, 01 (b) 

iiLfi^^^BjLfe. **ji^ffiw^^«^e i o o 

\Z&tfZ,m&ftT3 0 a-tl^tg-SH^TfeSO, 
vSBEGttjfi©?^!!^ 3 0 a©ffi#4 ([site) Jofa*-- 
mWlZ&feL, 3:%.lZ8ifamt : £:&Z.?Z.ttfTZZ>. 
[0 0 7 2] LfrLUrfZ, SPail5bOl7ySE 

Gzm.<m®<D±iziti:m'?z>®.£hm3 o\z\tm^m^ 

Lft^©T% Efa£«T3 h)l?l,Z%QiV£s.\,\ ^<D 

+ftummm® vxm^m 3 0 ©Erwta^ 

^^llCjgLT*), 04 (c) \Z*L-tz£?\Z, Ha C=I SP 

1 5 b<D3iyv®EGzm<m®<D-t\z{tLW.-r2>mikm 
3on sasei*]^o$^T$.^>„ x-yvgBE 

Gttm<Dmgktt^3 0 a©E[6j^b©i^£5ttT, - 
SB©$cH#^3 0 ateiEftSr^ftTSrt*, HgPgGl 5 b 
±©j&,HlI3 OrtCD^TW^H^ 3 0 a(DS2|p]£^t 
TS'tiJTtSU. ^Pg|51 5 b <Di%ffl.fr t>¥tl<t> 

^(Dfamz&zm&tt^ 3 o a^T. ^©i^^ju^ 

te« ^IIJI3 0©J«[$^JITO©#ltt (iJlft^S^tt 
©*££, tCfcfe??T&#. Mngl5l5b 

( ("fUgBj ifcS^) P.3©^$i;^4 /zm£j®;LS 
MPgBl 5 b<7)4>f*itt>£<7)fi£ll*H L 3 0 a««^(C 
<£oTEft£^fc-t3;i£:fj:<> SttS2[S]^«l^-r-5. 
tot, ^^883 0 OWi&IIJiS 0©(*|©|»PgB 

1 5 b±\zitm?z>mm\t, si^tc^L/^©-?. « 

*p a p&©{gT<&«<. ;--?<J7?y?<D%7f; 

[0 0 7 3] '0^311, j^lia^gS3 0 0(i. MP 
SB 1 5 b 1 5 B ti^TM^n^M 

**#tCj;oT. m&ft=f- 3 0 acDg2[^]*^bT?)*[S] 

£-«H<jtc&jrt&©T\ ^*<DAsw^^iis^ge 

2 0 0T^d-5«^(D5*^^#<&l^lJ:T#-5 : E)CD«. jf? 
g#Pg<&-5. ^SS^SlW^Bi^gM 1 0 0 it, W 
PgBl 4 a£Wf ^>±1^«« 1 4 iUgPSCl 4 a £*f 

^•r-5d:'5iristj-?,nfcT«*iii 2 t^w-rs©-?. 

TftUffll 4 a±{C{4S-r^>Ma«3 0©«&£T©fiI*£ 

oi, ^mm^m<Dm^ B m^m 1 o o is»*x% 
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[0 0 7 4] ^IS^IgWffiSSi^eB^WTS 2 S<g 

v&mnm) 1 5©±«3»tt«i 4^#i--5>mp 

g&14a©ftm (S«r£r&*fafr£Ji*:jem) (C^^T 

[0 0 7 5] ^a^ggCD^^ttti. ^^©E 
io 1\ «^&14©*te£ft#tt£{£MT£fcai>lC^ «J| 

Ttf±T<DXitiA\zwvTmm<DmmT'&fi\isT^z>z. 

C#£LU„ «7t, MPg&14ate, *tl? 

tKDi&mmt&ft(Dmii,ft=Ftf, -r^x ©*& ^\zmvx 

[0076] Maffil 4 a©»tt***ftJ|?0»^©aES 
^'3 0aOE|ft*tttH6 (a) -0 6 (c) «#flg 
U&3&*6KWT4. 06 (a) ~ (c) tt. ^tl^tu 

WfcSl/Tl^*. 0 6 (b) (c) &g, 

t»T, ttnKicS^n&ttA^3 0 a<D9ctfm<7ji2 

[0 0 7 7] CCtIi (JEJjMt&JjM&^U) 

(D&mmmzzifoLT, s»»ip«i4as»)su& 

«jft*«ifcKWr*. 0 6 (a) tffllA-lA' ^{C 
iSoftlrlBttBl (a). CfflSL. 06 (b) «f CD 1 
B-1B' »t»ofc»riBBH4Hl (b) teffi^b. 0 

6 (c) >foic-ic' mzm^rzmmmtmi 

(c) {Cffi^-r-5o 01 (a) -01 (c) ^-^fc-frT 

40 5) cD^tt«c:tncRi£>n&^o 

[0 0 7 8] Tl^fll 2t±iifll 4i^tt 
2>&*«ff 1 5i5it>'W(6im@2 2*?|Sl*ffi©i^, T 
^ct>-6^SS 3 o K«JE3&«WlnSnTi»&irittS8Jc*5^ 
Ttt. T F T3£1£ 1 0 0 a^i^|6)ifi 100b©I 
il»3 0««BKRtt&nfc£MEln]Ji (T0S) CJ: 
■3TElft*lRl*«*SiJSnT^*tta» : F'3 0 a»4, 06 

(a) iZ^Vtz^^\Z, SBEl^^ffi*^^. 

[0 0 7 9] &HB3 0 tCtt^SrEPtoL, 01 (a)(C 

so mnm&u&&G?z>mikft?3 o a{ctt, 



t# §8 2002-55343 (P2002-55343A) 



17 

nsfcJtTOStfttf^ 3 0 att. ft,H#T3 0 aft<«S& 
(Eft) T*#flia«-littla£SoTlrtft^fc* (0 5 
(a) ) , Ert©&tt («»*fctt|Hlte) #SSKig£ 

5&lr>©fc*tU &a#^3 o a©#^s|!|B^cttLT^ig£l■ 
Lfc^m^aiegEQT^£gamfcft^i# J ? : 3 o att. mm 

(BIB) *ifii*«-*Wt:ft**cDT. Bift]©Xfl:*i*B 

TttA£?3 0 affl^fWI^Tl^liitll 4 
OJlffflllPfl 4 a©432©X-y 5>«*»6«c*^3 
0 &pWHL1tltb&. -fbt, 05 (c) ejMRLtttf 
5>s&BJLfcck5fc, NIDS1 4afflir?»0«flLfc 
ScftSH^ 0 a©Ert<!:S£tt££&ck'5tcJigB©ftil 
»f3 0a«L, 0 6 (c) \Z7jkLtz£y\Z, tta 
^3 0a(O«Wfitt»£t5 <ttl*tt«**ElS]) . 
[0 0 8 0] d©J;5tC, ±lifI14©FlQg814 

rt) ***t<«n»«) Tttft<. SMTSSi, & 
ISIW B W3 0all ttffiEPflDRtlC, MP851 
4 a©4i2©X>.y i?ffl*»&BlPaBl 4 aC+'tlcWo 
TftH^H 1 3 0 a ©T, Xyi?«*»60«ft 

»f3 0 a©ElftaS0***ftO^-5BP«l 4 a©+*Cf 
ttiSatMbg-^S 0 attSSBtcMLT^iSfcErtbfc 
tt«*lH8U -t-OlsIOOiasS^ 3 0 a**BBP«l 4 
a0t-t#i5Oi«a»f3 0 afc^fcKJMfttfcttafl- 
?30 a*<g|*«K«#Lfctt!B*«»sn*. ^©£5 

£T©«fc:£|6j Wft^rt^tf) lC#LT, 

fn^ncDiMwsKi^f 3 0a ©#£»!¥*«««* 

[0 0 8 1 ] £<E>lc. IdSl 4 a(DM$@M 

#tto«t» (2iaiHi(Ett**-r*) fiswofc, mp 

851 4 a©*«frS»WHif Sftfifl^a 0 aWSr#« 
ffi#4Ert©^tt#iSi<ft3©T\ «A*|p]K»bT- 
B3*£t3#©ft^&ffft8^£||5i-Z?t*S. ft 43, MP 
851 4 a©»ttiLTje»S:«*U&J&«, MP851 4 a 
©rtfflflDfSft^ 3 0 a*t«ffia«Pl»K5Sf3eUfc»»tt 
«#4Ert££3©T&ntt. ^©^A^T&oTfcJ; 

[0 0 8 2] ftfc. ft|»?3 0 a ©tttttttt&Eft 
tt. 08 (a) K*LfcJ:5ftl|i*BftajW««»EfilJ: 
9*>. 08 (b) 43,fctf (c) (C^tftct^ft. £00 

ft*, ££T?^3»#*ttEGltt. JKMiBrt 



(10) 

/<? 

#»Erttt. l*oy-f 7, hEl^©J:5t«ESS3 0© 
H$^|6]t^oT^S^3 0 a©Ert*rt«!ul#K 

a t ^ £ ^tr 3 oa©Ei*i* 
at/ut*^bbT^ft^. fftto%, iSi3 0®^ 

*rt©<!;C©{im©»rffi (Hffil'¥fTft®l*lT-©»rffl) 
l:*UTt), 0 8 (b) £fctt (c) tHUEiSWSRK 

£:A»<t*£i;TI/>ft^. fib, MP851 4 a©:£#T#-5 

[0083] jiosi^a^tts^rrs^v^y^iKstt 

t*fc;&^7;U»*8&inUfc#*4*fl!^-&i. 07 (a) 

(b) (c^n-£-'ti*Tcfce>tc, «menupB#tc, ft 

USH^ 0 att. fflpftl 4 a£+ < j>{;:£®t3£fctt£ 
®D©»f*€rtt;ttlt4li«#EfaS£5. *@t)*»fcllI0 

*EEEPSDB#(CWP851 4art©$SI3 0&itfM 

ftil^3 0 a©..««jBfcfiafcftoTlr>*»Mi# J p 
20 3 0 a©J^D£#<^Tt^5;£rt£:£T©!IgPS51 4 art 

t— 5tkrr5;iia*-e£5©T, ^o^©*^— ft 

WL&ft=¥-Z 0 a©/f 9£#^T^3#rt7^i;oT^& 
©T. $b b b I3 0 lzmi£*:m\}Ltz®R<Dfc®mBthfa±. 

[0084] mil #<©#-r y)vm*m®tz>t. m 

T-5t. ilS©^ X NSB|S]©i5l:,iRSI3 0 ©» 
«fil:iSoTl B W3 0 a ©ElfiJjWIlgiRKSMfc-r 

30 3Jc5tCft3„ 

[0 0 8 5] iiI3 0©JP$*rt(C»oTftr B ^3 
0 a©Ert*^SSE^ld^bUft^Ert«S8T-tt, fiftft 
©{l7tfi!l{C*tLTSE*rtSfettW*rt{cErtLT^ 

fc©. £©*fcEfa#»©s*£sa?*sAit3fc«aifi 

• E«$nfcftSa^g'«©B^^SI©^^«:«!g 
40 [0 0 8 6] fta«3 0©/P$^rt(Ci9o 

TSfta^ 3 o a oen«<K«!tticxft-r«enKfli(c 
*^xtt. mfttil<DffiftmzmiS.J5fa£tc\*¥-fiJ}fa\z 

ErtbT^-5ftH^3 Oat, A&tTtlCttLTteffiM 
*5-A*iit>K, 5te©«E3fctt*fi|ffl-r*;i£fcTr€f 
So tot, ^©*ftElfilttJ80*«*ail-r<5A»3t 

%mMmzm5--t2>oT\ w*i»a***pii6ft«taa* 

,«S*««»E(6]bfc«» H^-f >©* 
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[0 0 8 7] RDiHaOMIt ±.mV?Z&MW\Z 

[0 0 8 8] MOglSl 4 a©WHI0«^©iI^ 
^ 3 0 a®iBfitttt&BI9 (a) ~i9 (c) £#H8L 
fcatSBMHT*. 0 9 (a) -0 9 (c) tt, ^n^* 
n, I«i«*|6]*61&*I»?3 0 a©Efat»c<££ 

*. 09 (a) (fOlA-lA' »;:»ofc»MB0te0 
1 (a) tffiiU 09 (b) +01B-1B' mzfe 

^tzmmmitmi (b) tffisu 09 ( C > f©ic 

-1C »K:»-3fc»rfflHttHl (c) {Cffl^-fS. 0 
1 (a) -01 (c) ££fcrt*T#B8L&a<£iftg3-r 
5. 

[0 0 8 9] TJIWMl 2t±lftil 4t^tt 

Ttt. TFTSIgl 0 0 a^J;Z>'*f(nlS«l 0 0 bCQfS 
SJ13 0«*ffifc«tt&ttfc»ffBlRlJi (^0^) 
oTEl$I*|p]3&t«iasnTVi*«tfl» ; J L 3 0 att. 09 
(a) ^^Lfc<t-5»C, gttEftttJi^lfcS., 
[0 0 9 0] fe B B I3 0K«#£SHJQU 01 (a) iC 

*Lfc««fic»EQ-pa$n*«**<55*-r*i. ft© 

n&&EQ\Z¥fi\Zt&Z&otS.V)\>>7t>m£.-?Z>. 0 5 

(a) *«t^(b)s#flab^**e.«wbfc«t'5^. mo, 

^3 0 a©#^*KttbT»Sfc#«ffi*EQT«£ . 

ft5MT©*fl»f3 0 all, ««^3 0 a» 
(lite) T5^(6|^-iWlcS*-3T^&l>fc* (0 5 
(a).) , Sfawmt («»*fcttHHE) *«*afcSC 

Sfc^OfcttU iflcli^ 3 0 a(73^-Tttllr*fUT«^ 

ufc^mttiREQTJcii^nfcaa^ 3 o a a, mm 
(mm *i*]*t-iswK:»s*o-c. iBiAjo*<b***s 

TScfflSH 5 ^ 0 affl»f|»>T^I>±lil|l 4 
©Rfl2©HPgBl 4 aORSOIy^fitMfS 
0 a*««|*Li&»<&. fLT, 05 (c) £#HBL&a* 
SK"JliLfc«fc3K. «P*14a®Iyi?«©«»Lfc 
«ffi^3 0 aOSlftt«E^tt*t*J:'5t«H©«ft 
»f 3 0afc*»U 0 9 (c) fcjSLfc.k'SfcttfRT 

wish* 3 o aoifcfr&ttftjrr* (^*f««f4E 

[S]) . 

• [0 0 9 1 ] CCDJ:p(C, ±gi^ttBl 4 ©MPgB 1 4 
art*. RMT*5t, ^«rt0if B ^f3Oa 

WaBBl 4 aW^tl^oTSSii^ 3 0 a 
£©T\ x-y ^^^0«tH^3 0 a ©ElRrtSi&J;*}** 



(11) 

^O^^r^PHEl 4 a©^ttifi©iS»f 3 0 a«* 

j&gft^ 3 0 a^MPg&l 4 a0>p'btti&0>ttA&? 3 
0 a$ifi'l:ttMl:^f3 0 a)W*l*«HC«#L 

fcttiB (^swra&Efi) *«»en*. na&i 4 a© 
Eifi)©*^ (seffiKsacEGiLfcttiia-^s 0 a© 

&fi) *«Rla«l 4 a©4>'ij>fc^5t{r^$ns©T, 
[0 0 9 2] MPgSl 4 a©»ttd«R»©*^K:»e>n 

a, PKDmmwfomm^zLtibiz, ka^fsob 

**«»-t**lRl*ft«>5BlP«l 4 a0l7-/* { lll 
TUS'i:, IC^Si^enS. B80gB14a©X>y 

tfUBfi. HOIBJ1 4 aO»«*«R (fiR) tLTfef 

[0 0 9 3] fc*. «ft»^3 0 a ©tt#t#«SM2l6l 

010 (a) 43«fcUC01O (b) fc^tven^Tct? 
fc, ISPSKl 4 a£'*<L'>fc:£®B*&tt#BD»##tt 
Mti»it5*AWSLl>. ^lc. BtjPg&14 
a ©ffiat*^* < & 0 , P>IPSB1 4 aWja^^^'L^T 
©IE*a«fi<fc*i. BBP«B51 4 artfcffiB-t**»» 
f30 a©Eflja*3fcj£Lfc< <ft«CT, iK#£«Eft 

[0 0 9 4] Cffiic©MP^^*-1-§^^] ±«BTtt. 
P^£&5f3ffi«@fc:ffigc!£ttTt>fi^„ fi^TTB. 

**» c««cort * 2 s«ii©^*«ffi^ffl 

[0 0 9 5] «5*««*{C«ift©Hnffl5S:ga!tt*«^K 

tt. iis**«rt©*B#^#£:£teWK^-fcKiR]£i 

*«fc o \z, ±m Vtz <fc 5 £&&©H pffiro-tn-tn**® 

ilk ElTttt &*ttttS£«&©HDffi£ll£tt 

[0 0 9 6] 01 1 IC, mtL<r>m PSB 1 4 a ( 1 4 a 1 
*5«fctf 1 4 a 2 S'&tT) ^#-r^>^^*S 1 5 <£fl|Afc 
%AS^SB4 0 0 © 1 0©^SM«c©»rB«ig^^S 
»t*t. ?^a«^SS4 0 Ott, T FT1S4 0 0 a 
i^SSlOOb (BlCSLfc^SfilOObi 

so ^nmzww^o ) tswLtv»5. 
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[0 0 9 7] 01 1 (a) ta. mi£tfmQ£ftT^tz^ 
m&m 3 0 rtO**^ 3 0a ©Efa«<£ (O F Ftt 
SI) fcgtSWK^LT^S. 011 (b) tt, J&HJI3 
OtlTOnSn&SJEKJfcCT, ttfiSHf- 3 0 a ©EGl** 
^bbfefefc^ffi (ONWMVim) ft«iC»tC«bTV» 
5. 011 (c) tt, BPSPSnfe«ffitCJSi;T^tLfc 
3.0 aOBia]*«ffi#tt«8CJgUfctt»S«iC« 
01 1 (a) . (b) £<fctf (c) tt, 
flftXMttfelc l ■oom P8B 1 4 a £#-f 3i£5!lfl;S 1 5 
SiAfc*ft*S81 1 0 0 CLUTCH 1 (a) . 

(b) & £.zs (c) K-tn-^nasfjfc-r*. a*, 01 1 

T*«. IMPgBl 4 a 1 43«fctfl 4 a 2 KMttftJI 1 3 £ 

P»14al*«ktfl4a2©fnfnta!S:t). B. 
■3. RQffl 4 a l&Xtfl 4 a 2£©P B 1©«$ (±1 

nfcws^ufc**, Ti^ti 1 2©e«ttcnKis& 

n-f, MPSPl 4 a l*5<fcUtl 4 a 2CD-5-n^ntC*ft 

t, 011 (a) ~ (c) ic^bfcgeaw#^*-r^j; 
5»cE«snn««ki». mmwm 1 3 ^it± 
§iti 1 4©#*ji3&«fiFft"r*«wit»rtif *tt«ic 
jBjsanfcTHiiMtJii 2«. MIJI3 oeBunshs- 

[0 0 9 8] 01 1 (a) tC^Lfc<t^(C. ^$igl 
5 &#fflttff 2 2 *^tft© £ £ WikM 3 0 

Oalt M&Ki i*3«fctf2 lOD^ffitr^UTSiticE 

[0 0 9 9] f&JIJf 3 0tC«jE£EPiQ-f£i, 01 1 
(b) fC*Ufc««fi:i»EQTaSn4«(443ffi*«»J« 

an*. i 5 ©±jii*«ji i 4 t*ff6]ms 2 2 
ssns. J3-fc«tt*3E*«»j*aft*. ±iitn 

4©MPg|Sl 4 a l&JctKl 4 a 2<D±tfifi"r5^ft 

■ 3o»c»a, tjhmmi 2£**gj*K2 2t<Dm&m 

T©fl*«££i**©T, Mi3 0rtl:»fi£Sn^t 
ftHEQia, HDtfl 4 a l£J:tf 1 4a 2fcttft?« 

ft*) . SlttftJf 1 3 £^LTHlPgBl 4 a l*5j:tf 1 
4 a 2K*f|firr*«*l:TH*«Ji 1 2«2ntU 
SCOT', F^PgBl 4 a l*3ctt>*l 4 a 2CD^tl-6n©4 1 
*ttffi±K(fc«-r*»SJB3 OrtKfc. ±IittI14 

&3n«ttffi4B#s»J&3n« (9iffi«.EQfiD r^© 
J£j ) . P^PSBl 4 a l*J:tfl 4 a 2®XyS>« (M 
pg&©ig# (M) fc^trHatfoAMMia) eg±© 



(12) 

22 

[0 10 0] ft®K«JI#tte*-9-*ttJ|#?3 0 ate 
f4. «ft»f3 0 a©tt#ffi£*«ft«EQC*tLT¥ 

3/S?«EG±©tti&# ; p3 0 att. 011 (b) 4>tC^ 

ept^ i/fcipc, 0^ o.^fljx y 5?« e g TttPSfHsi 

04 J O£(B'JXyv'gPEGTtaSB#ff0O^lRl 

[0 1 0 1] 01 1 (b) IZtHLTcZvIZ. *%W\Z& 
5fc B B ^SI4 0 OCO^Pgei 4 a l£J;tf 1 4 a 2 
©Xy^g&EGtCfc^T, m&,#T3 0 aOiMtS 

*«»4t5i. 0 5 (b) K*UfcJ:i>H, fKS^3 
3 0 a LTSife&fa©**{ifH8E 

QT^sns t&a-r * ttii^ 3 

20 Oate, 05 (c) (c^Ufccfc^f::. tif&L;ft:3tt&t* 
EQil:fiIt51 B W3 0 a £Eiaj*ngtt£fc*«fc 
51: <S£-r*<k3K) . ««Lfc«ttt*EQ±ICfi 
B-rs^S^3 0 a £HU#filC«*WS. 

[0 10 2] ±j£L-fc«fc'5t;:, «&L<fc«$*(fo*EQ± 
K{fc«-r*ttllfl' ; P3 0 a^e,^$SEl6]©^b7&^it 
*. ^^«^(CiiT*i. 011 (c) fc«5£»KjSU 
P^PgEl 4 a 1 isitfl 4 a 2©^Vftt© 

^fiTTS. BHTr*2 0©|JBCI«Bl 4 a li3.fctf 

30 l 4 a 2 i:©rp1tC{iei-*±B«*B 1 4©M«±©« 
Jb^S 0 a fe, KlPgBl 4 a l*3«fctfl 4 a 2©X>> 

vmvm&ft^z o &t&m*Wmti3.z,2io\z m& 

t%>£o\z) . MMGATS. JBP'SBl 4 a l*5«tt/fl 
4 a 2©Xy$?©**fc:&B-r<&«#±©*fi$H ! -3 0 

ata. -€-n-en©x^^©«EBi^3 0 a<D%S%m 

S*fcStt*©T?, HP351 4 a 1 i5j;£n 4 a 2©4> 
*S(lfilt5* a W3 0 ai^l;, SfiE[pl«M 
*»«ff*. t<D^, »»T*2 0©MPW1 4 a 1 
t 1 4 a 2 i©^(C±«#lt)l 1 4±©*ftJi'biMttt 
40 fS^ElnlttSBitt*. fib, BBPfBl 4 a l*J:rXi 4 
a 2rt©*ftH©i»»««»EiajtHP*l 4 a 1 t 1 
4 a 2 t©W©*il«©*i*tt«fi»^iT«, 

^©«^ipj*w«c*. 011 (c) c^Lfe. ^n^-* 

»f 3 0a#ifi©E|pl[:a@t5t, ^Pg&14ali5 
±LN'l 4 a 2[*|T(a. tmm.M\Z\t>]fr-oTiZrfZ>Z-> 
&Mm?Z>£ O \zW.Wuft^ 3 0 atfMftlxTlriSOlCtt 
L, BBPfflWCtt. ±IStIl 4fC[6j7i^TE^?)P 
->^^J5K-T*J;e>lC^ B 3 B^3 0 a*««<SH^TtiS. 

so ^m©»a*««i»EiR)t>xy5;«©«ji» : f 3 
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[oio3] ±m vtz*. e> ic, m&m 3 o izmmzwrn 
t&t. iiitii 4\zmnzm%.<Dmnffli a a i 

o aA^ffi^bte*. t(Dmmmmm<Dm^^3 o a 
#X-;/vgBEG±©$: B i#^ 3 o aoffimmfatm-s? 

^^vizmm-r^ztiz^^x, n^mmm^m^ 
sns, Lfc^oT. i-o<Di&mmm.ft\zMf8.?z>ffla 

^a6^?sr a ^3 o a©fc^*#<^-5)<DT\ mmmMt± 
#■ \z m o xik^mmm ft tfBfi. 2 n s © tc gr * m n 
w&<f3.z. ?tit>?>. &mmmmzi&mmM\zMi$.-t 

5HDSl4aORS«1>t5ril:J:oT. ?&JUS^ 

[0 10 4] Z.(D£o\Z. ^SIt«l:«itOlPgCl 

4 a l*±i;i 4 a2*MT5^ tCtoT, ±J5& 

mzmft&mzmntz%^&iiLZ&?zm§hm^$imtf 

[0 10 5]&tC. HI 2*±tfHl 3*#JHL£jfl« 

}g&©ligpffl5i 4 ao-tn-enojg«*«k^ffl*fSB 

MtjKft»^3 0 a<DS.fat(Dm^mmir^c 012 
(a) &<fctfEI 13 (a) tdl 1A-1 1A' r^lciti 
ofeSrHHttgll 1 (a) l;ti§L, Ell 2 (b) fcj: 
Zfmi 3 (b) *©1 1 B- 1 IB' JftlCiBofcBrfflei 
itmi 1 (b) KlfflSU Ell 2 (c) *5j;^01 3 

( c ) tcnc-iic mz^-D tz.mmm\tm 1 1 
(c) cfiats. 

[0 10 6] HI 2 43<tD:Hl 313. &J§?<Dte*ttSl 

5 *W*bTl»**«. i*tI15 (±Jf 

$tii4) o^»o»«tt;miciH6na:w. sfc, 

H12*B1 3 KSl/fctiidE* 1 O^WtSfe© 
{CEE^T, El 1 2-^EI 1 3 \Z7KVfz9.&ffil$L& 1 

mm®te\zMfkGVT%&\,*o ztz, i*tii5 c± 

Iit@14) ©nHtBPliUaiOfi^W&Ei 
H«lc«rtlWISttft<, ffl&WMP^l 4 a©-»*«± 
1 4©rtflSSjrr*3a*fcHai;:*fcoTJB 
fifcSnTfcJ:^. :©Ci:ll ffiftONPffil 4 a £W 

^oei6]**)£fl: (*5<fctffc»3i«©i6]±) tzrctbiz 

[0 10 7] *r. -tn-^noBlPaBl 4 aOJKtttt. 
oTiK ?SaS^S«4 0 0 W^T^ft^ftlCiS 



(13) 

24 

S:ttSut*5J5F$Llr»OT, Ell 2H^bfcIE*^«t 
t'CjE^ajB*, Ell 3 lC*L/fcn»*«»*Ll». 
■tfnoMPttl 4 a©^«tjg( B B B ^3 0 aOEfittfig 

[0 10 8] ttftroMD&l 4 afc»(ftLfc«jS 

fc*l»Ttt. ttftOMPffil 4 a <Qffl*t«fcE«JWI!IE 

err s*^. 4m<Dma%i 1 4 a ^ie*^(d±s^«h 

1 4 09>t>'&SA«MiC. HI(E***tt*Wr*J:5^E« 

tmj^LiK z\e>£o\zmm?z>t, 012 (b> * 

«fctf (c) fcjRL&J:3lC, $F B J13 OKSffiSHJJjDL 

mvtmms&fa&G-rzmm^ ±mmnmi 4©4»^s 
A£«£4iaiie*ffMs**rr*. -tois*. atas^ 

-{tan*. 

[0 10 9] H12CfiWJ. 10<73<fe*««K4-3© 
HP*1 4 a*»j«Ufc*^*«|*bfc**, WPSB14 

a<Dmzz\n\zm*>u^. l-ontkmmmzMj&Tzm 

PgB14a©gctt. looB 
PgfSl 4 afcJ:oT*3tKttl*««»E|6]*<»l«$n4 

a. 1 -D(Difemmm\zgr$ie>ffiaffl 1 4 a 

30 flttloT. BBPfiBl 4 a©E«jWlHE*ffM*£#-r* 
«t 5 icEM-r^ C ^*M«cD^t»t{C J; 

old te*ffi*£#lCgoT@te»#ttSfrr*J:3 

^L<njE-)smz^mv, ^n?n<DTE*MizttLT®mi 
frftznTz>£oizm$k<Dmu : ®i 4 a&BtiL-rzzit 

40 [0 1 1 0] El 1 2 C^L^IE^CDBflPgBl 4 a left 
AT. HPWP^P^l 4 a&WtffzmrfLZmi 3\ZtH 
"To 

[0111] eii 2&mmvt£tft>±mistz(D£mm 

\Z, 4 0C7)P^PB|51 4 a 5±if tl 1 4<D«t>/DSA*t 
4 0lHie$lfi 1 i:7 l iaJ;5tcEa-ra^<i:IC<fcoT. ^HS 

^n^nOH PgPl 4 a©l';i?»l:iS?ftl!S^3 
0 aOElilClitt^UOf, iRS^ 3 0 a OiftW 
so tt«»ffi|^|*«J:0ft3£-r*. 3e.tC. ®l&c7)^Pg|5l 4 
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[0 1 1 23 Wittf, HI 4tc*Ufc«t3C 4o©P3 
^©MPgBl 4 ad^f nfnofWtfiJiOftlrtl 

nm±\z®.w.t zmskft? 3 o atfrnuwummmfa* 

BfPSBl 4 a SrlE^C-f M PgB 1 4 a ©"P'fr* 
teA.TJBJ«Sn*fi*»©»ft»tt, MPffil 4 a ©IE 

4O(0MPg)51 4 aCioTB*n4l«ftOli»? 
3 0 aOEtfJHSMfcCfcDIil^. — '©40©i0 
i!4a©M^ 40<DMPgPl 4 aWtfi^^-r 

tt»tt«»ElRl©^«M4««fiT-r4. LfcibT, MP 
ffi 1 4 a ©»tt*>eiltt, IfeJRIHWOJgtt^** 

MtC«£E*HJUnbfcttffi**UT*»5. 014+C1 
1 C-l 1 C «»C»r3fcWfBHttHl 1 (O KfflS 

■r-5. 

[o 1 1 4] mi 5 (a) zmrnvtzw*. nmj&t&i 
<Dm<Dmgki&^giW4 o o A<n±mmmmi 4©f&©/i 
*—>&mmtz>. mi 5 (b) mi 5 (a) +© 

15B-15B'il:i9ofelrIiT*0« ±B*ttH 
l 4©4 I ^B)5tr#Bi?f^i 4 b*#b. m&*n$Mzm 
SBfiff 14b' SttUTHidtEWt-tt. mil (a) 

CO 1 1 5] «IS^gi4 0 OA^tl-^liWil 
14lt &&©HflPg&l 4 a i«f»£»l 4 b iitLT 
US. RDSUali, WtR I TOK) frfc 

M$ns±i«tti i 4®i*ioiWiS$nfcgi 
#s»u f^ffli 4btt*«R*«#fiE-r*a5» (mp 

SB 1 4 a £irr. MPSBl 4 allnci 

*«srt»c*»»iasnT**<. 4-*§)5i4b«, a 

CO 1 16] 1«$:©liPgBl 4 ate> ■€-©«f'£f3ft«iE** 

»j*-r * 4 o©fe^±tc4 3 -L^i»-r ^ 4 o ©mp 

1 4 a»C«toT3ISW«Cffl*n«.+*g|5 ( H|Mft*£ 
SBj t»"T*. ) 14b' It fflSR^©Ptt£WLTH 
-5. -en-?n©P^PgBl 4 a(i, 4:?©4#© 1 R!mt»c 
©52 (I7V) J.^. -tattoK^EIIIHEtt* 



(14) 

\z, ±.mmnm 1 4©»«tt, mpsbi 4 a ©*t)2#© 

1 GH *j«fctfBBP«l 4 a©ij$4#© 

1 (ftfc*f^-r*««) \zm^-fz>w*mzn$>-->tf 

SnT«r»4it*«JffSU^. fc*, mi 5 (a) 

10 Sr^LTliS. 

CO 1 17] |£3|i1K«©**IHH;:ffcirf *HJP«1 4 a 

1 4 aiz^^TWtfcisnzm&teTftiz&m-rzmti* 

b* ttS^fc»)05SnTliO, HMW(c*-©#«Ki 

co 11 8] laLfcipaMHtsiiitii 

4i*f|i]fl2 2 tOWK*BE*EPll0-r*t, MPSB 1 
zo 4 a©I«;/vW£±fifc£n£;&*&«#fcJ;oT, ^JVf 

*-r*««t. (^©mffi+^SB 1 4 b ' 

[0 119] £ :TIJ, iE*«©±l^ftS 1 4 

LT^-5*t, mMnm(Di 4(Dmmtz\nizm.t>nu 

lr». ±H««J1 1 4 ©— )R«&JfM*tt. *Effi* (iE^fl?^ 
fi*»*#tf) tCifi^$tl4©T, MP«14aSiE* 
» ; fttfc«afJiEl/<E?iJ-r*Ci*«T#*. ±H**^J1 
30 1 4!6««»«no»tt**bTt»T'b. Ife*«*rt©^ 

< (mAtiM*l>rz£o\ZlEljfelrVl\Z) F^PSBl4a 

CO 1 2 0 ] *£ffiJgft<Z>ttn&*&B4 0 0 A^ft 
§±MtIl 4^-TSF^PgBl 4 a©P« (SRffi 

4. 

CO 1 2 1] »ft*^8«®*^«rtttt, SJtft^CE 

WiTCMft t» LT|5l#©?S*TErS] IT l»* C 
t3ft«S6Jt»Sb^. tot, F^PSBl 4 afi. -tn-e 
n©lfe*««rt 3 0 a*fftT<DMftl:» 
LT^©«S^TElSl-rs«t5C IKJiK^-f 

tt, MPBI51 4 a©»tttt, -5-n-^n©*^ 

ifij) ^^tistr^iEie^tt (ff*u<«2iuiHje«i 
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tttfiHsn**fi^n«i 4 b' 0ittt@gM*tt 

[0 12 2] fit, ma&l 4 a^ffi+SIWl 4 b' 

*n*j&stt^rL/t>#s<. 015 (a) iz7fkvrz&? 
nn«. j^Tsa^s-r^T©^ 

[0 1 2 3] 01 5 (a) fC^Lfc. Bettfatt^-f 
3BSSI5©PiPg&l 4 afe«t^lBSR^©*e<fllg5l 4 
b' tfjE^f&^tfKE^JSnfcfc^Cffia^a 0 a© 
SlR]ttffi*H16 (a) ~B16 (c) &&mVtetft> 

[0124] 0i6 (a) ~ (c) «. -?-n-en, mm 
m®jjmfr£>n.tzmE 1 ftT3 o aomftvtm&m&tiMz 
sut^*. 016 (b) fe^y; (c) fcg, mw.mm 

T, ffiRJKKJf^nfcilfcaSH 1 3 0 a©**ii<*$n 
Tti*SStt. ^©STWt&SSJ: (3 %>, HPttl4a£*Tt 

&±ji^«ji i 4t>mmT^z>gs&mizi5.^£?\z. 

0 a^MbT^SCt^LTHS. JWT 
cD0SIC*3l^Tfe|5lftT*^)„ 015 (a) 

I 4 atCcfcoT^fig^n-S) l;otiTlftWr-5. 016 

(a) -016 (c) +©»ft»fC»ofc»fiiiHtt, 0 

II (a) ~01 1 (c) tc^n-enfchfcu ^n^ffl 

[0125] ±mmmm 1 4 *«tt;»iR]«« 2 2 #isi« 

<£©<!:#. T^t>^^S«3 0fcttJEa*EP2m£nTi^& 
^4^®{C*3^T«. TFTg«4 0 0 a*5«fctf*NR]*« 
1 0 Ob0MI3 0#J*ffitr|Stt^nfcSBB2(S]« 
OFB*) (C.toTEfa^ftrtWJ^ttT^Si&a^H 1 
3 0alt 016 (a) \Z^tz£o\Z. SifiEfttt^ 

[0 12 6] i&fiJI3 OHflf^EPJBt^i. 01 6 

(b) tSLfci^t, MPgBl 4 a©x 

*»f3 0a#«ftl/»ft5. fit, HfiPg|$14a© 
Xyi?»C«ftbft«»»f3 0 a©Eft£S"&t$£<h 
SckSfcAH©^**-^ 0 afc«#U 016 (c) 
K*U&J:3£«aT?tta3^3 0 a ©Uto&tiCttSfjrr 
3 (;i*JfcM*«*4E[fi]) . 
[0-12 7] r©<fc5t;:> Haffil 4 ajWlHEfcHfrttS 

m?z>MViT$>z>t, tk&mmtoomBifrf- 3 o a«, 

a®(f«iL^cr6j*^T«Ji^3 0 a *»««*-r*©T. X 



(15)' 

itf 

7»bOM»f3 0 a©Efa&«l:*JJ&<ftD£3M 
PSBl 4aOW>#IOW B ^f3 0 atefflSffiJCfcfL 
TSiSCEf6]bfcttSISi|ft«fb, -?-©IIID©j£a#^ 3 
0 a*«WP8Bl 4 aW+'frttiffWiga^S 0 a£«f'fr 
tttl*«JC*»^ 3 0 atfa^WfcfHfcUfctt***!* 

[0 12 8] JE*» : f-«{CE5iJSnfc4^©ISS 
^©MPSBl 4 afC^ffl^nfcSSR^©¥&4 , ^gl51 4 
b' KWiBTSattOSSft^i 6 - 3 0 a *>, MDffil 4 a ' 

io <Dxyi?&\z§L&fsnzmtt)&fr-cm®isitmiktt : T-3 

0 a©El^]t8^-r*«t5t:fflWr*. X7i?f*6<0 
atS^3 0 a©ElRj«tta*<»0£5¥fl:'l'£Wl 4 
b' ©4><btti&©tta#? 3 0 att*«®(C#LTSlfi 
icEftLfctt?i£iSftf#U -tO|Hil3©«cfl^3 0 a*« 
14b' ©f-frttifi©^^ 30a 

[0 12 9] Z.<D*.?\Z. ft*jfi*i#l:IoT. ffiA 

20 ^^(cE^JSn^i. fft*ftOlll*fiW«ft»f3 
0 a©#ffi«**«lHHE?*S!ft*Wr*^t^*0. $>*> 

nsr*;:t3&«T*s. *s*tt««4Eifts*T*«a k 

*«Klr»H<E»Wtt (2i@gi6l±WiU<, 4 mill 
*&, te**«£#©«fttt#tt£ffi;«-rafc©fc 

a, «&*«*c»fi!tsn*a*o«aK^'f *t> 
ehe^i* (2iHiiHie«iet±*w*u<. 4@[Hife$ft« 
30 ±*tssfc#3;u^. ) stf-raima (0s*.tf*<fci& 

[0130] 015 (a) Ttt, M Dffi 1 4 a #t|g£& 
iE^F^tttrEWSnfcWIS^bfc^. UPgBl 4 a& 

a, ±$i(DM\zm.^nt^\ 

[0131] 017 (a) £,fctf (b) (C, g&5JBm 
©MPSBl 4 a*3«J;UC*ficf Hgpi 4 b' £WT&±Jf 

40 is*(ii 4amu;i 4 B©±ffi0^^-n j en^T<, 

[0 1 3 2] 01 7 (a) iJcttf (b) fc-tn-fn^b 
fc±Jf&SJI 1 4 A*3J:tfl 4 B©gBPggl 4 a&itf 
1 4 b ' li, 015 (a) fC^L-fc^*® 
©WQffll 4 a*5J;tfi|M£'t'J&«l 4 b* 
fc'f^tltt^. ±IH114AM^14BoOM 
PgBl 4 a£«fctfitMa4 I 5!gl$l 4 b' 2®®^* 
fL (4HI(iIfett«WL7 t e t^) . &JjM<Dm&feTZW* 

f&tz&sizmmmz&mztiT^z. ma$ii 4 a 

tt. t,vm%>SA/ES»*#U ¥fa*^g)5l4b* 
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[0133] 018 (a) fej;^ (b) \Zttl 

[0 13 4] ±H#«H 1 4 C&itfl 4D(t ^fir«f 

i 4 atfjEjj&TmzmwztiT^z. ftm, z.nt>* 

^tri-T*. ) ©¥&f2igpi 4b' ^^IiJlEL<ie?iJ 

[0 1 3 5] fib. HQfBl 4 aiSitf/SfcttJiMa:* 
USUI 4 b' ©JBttte, JE»«t0t>n»*fctt«R»O 

iz) £{kt%tzi£>£%z.>bnz>o 

[0 13 6] ±»L)tI B B B ^3 0 aO&faJsfawmm 

ftoi^e., 019 (a) fcio: (b) ic*-r±«^ 

tI14EMtfl4Ffe#A?.n5o 019 (a) \Z 
Slit±lff|14EH 015 (a) \Z^Ltz±f§ 

mnmi 4<Dmwm-c. 4-D<DPHgirztffr*>t£Zfflnm 

UaSSUM. 019 (b) K^Lfc-LJl 

it§14F(l 018 (b) l:^Uc±Mtil4 
D©^fl|T, MMDfl 4 alCioTMS^n-S 
^ftfUHB 1 4 b.' ^4»0ini®a^tA^M$ 
ftTlA*. ±MiMI 1 4 ESitf 1 4 F*«tt4MO 
gPl'4 a*f,W:ft!:4 l *fiSi 4 b' tt, ^-f*ifc4[u 
EHEWMfeWbTfcB, JE^ft^tt (40[e|i|EWi£ 

*-T5) KKJiJSnT^Stf, 017 (a) fe«fctf 
(b) tC^Lfc^oir. Bfldg&l 4 a©]JMfttt»|fcB&l 4 
b' 0»#£S3^T2|ll|p|iEl*£#TSJ#l*£U ft 

[0 13 7] ±K!iC0^JT-tt, »&SffiK»l&+^}B©IJIJPBB 
HaSWU W*Bfl4b' (DMVi&mnM. 

nmnm. mm) &£wme>mntzmmMt 

L&»(fc*K9JLfc. cnfcttUT, UPgBl 4 ai# 

^. WAtf. 015 (a) lC^Ufc±«3|ttJll 4©HI 
PgBl 4 a i#tt«t»3tH»l 4 b' fc**#-#5>EKL 
fc/t*->£Wr*±JI*«Jil 4G£0 2 OlC^-f,, 
d©<fc5f;:. ^^-^y5CLfe/^->4ft4±I 

iiii4Gfeii5 (a) \z7fii,fz±mmnm 1 4 1 
n&m\zm&<o®mz&?%. 02 1 (a) *s± 

O* (b) t:^-n^to^T±Jf 3$«ff l 4H*5<fctf 1 4 1 

©<fc?tC> PgP»14afe«ttf*tif*«14b' Wt 



(16) 

[0 13 8] 0 2 G\Z7r^tzn?-><D£.o\Z, 015 
(a) \Z^Ltzn?->$:*tf -tfiSK&Z&tzm&lZ 

±i#^ii 4<Dxyi?mz. ®mztvm.&mTz> 

m&^mmi 4b'*«Sn5J:5l;, HPSl4a 
TO-gp (ft2»01Jfettj!54»©l) SJ&jS-TSilt 

So 

[0 13 9] 015 (a) ©±Iiti 1 4t, 

-UlWtJil 4 0WPW1 4 a t^Mfc+HIB 1 4 b' © 

0tC^bfc±«**«l 4G^^JtC, **f-#SW- 

[0 14 0] *#-#SH>m©/t?->&«fflLT 

20 t»*. lot, »*«#£±j*r*£^3*tBfc:$3^ 
6. USB 1 4 b ' ©1B«[Jtsp (±MfH4ffl 

of 1 4 b (HIR»C*«llt*<#ffi-r*»») ©BiaWgfc 
[0141] (HPSB 1 4 aCM^tiiMH^Oi: 

EnjD$n^m£E«, +hbbi 4 bk:s*j«3n**«H* 

fcf, /-7'J ^v**— l*©*ji«SfT"5£. MPgBl 
4 aKJgjfc^n&ft&F^'f >ttie<&*. f&to-fe, 

iosci 4 a(omm.\tm^<tt^t^mmmi : 't 

zmmztez. fct, 4 b0WRJt¥#<JKt> 

s«*«wr*2»*jfi««tt» ±«3MtJfi 4©p^pgc 

1 4 a K*tfc-r*««E:TM#«Ji (0>U«0 1 ©T» 
«*H 1 2) S*rUTH<5. tot, HHPg&l 4 atC*f 

fflT^>©T\ RlDffil 4 a©®«tfc*^iS<^-5C:«i:lC 
#oT*S»«4>«Tt41Ktt. 0 4 (a) ~ (c) 

*m&\,t&fr^mnLtz'<£*<Dm&i&^ : gkW.2 ooj:o 

[0 14 2] 015 (a) ©A°^->£0 2 0<Ort9 — 

[0143] 022 (a) ti. 015 (a) (C^Lfc/l 
^->©*tt»f**U 02 2 (b) 02O(C^ 
UfcA^->©#{4^ (fflb, BPHMaSif-Cjt 
T-5. ) ^t*5, 02 2 (b) lr*5^T 
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«. H2 oK4Ji*s¥{i«fin»i 4b* *fflsc»i»-r 

ftpfcU nnffil 4 a 3: fc 1 4 b' 

[0 14 4] Kyf p^iW^^-X s Oi^Aft 

ftef^Wlfe. ^©^S.£-f, 122 (a) K 

*. ) S*T4±l*tll4 4fflHT. ^««l«#4Be* 
C*l) 



(Mm) 



ffiLfc. 02 2 (b) K*Lfc/t*-> (&T. 

«14b©BF«Jt***WL&. IS**ai*J±^BI2 
) 2 (c) fC^T. 



&2M (a) (b) 



2 0 


4 1 . 


3 


5 2. 


9 


2 5 


4 7. 


8 


4 7. 


2 


3 0 


5 2. 


4 


4 3. 


3 


3 5 


5 5. 


8 


4 0. 


4 


4 0 


5 8. 


4 


3 8. 


2 


4 5 


6 0. 


5 


3 6. 


4 


5 0 


6 2. 


2 


3 5. 


0 



*l*5«fctf02 2 (c) 5 Ky^pfl* 

»2 5<tmJK±©t#JCtt#5?S! (0 2 2 (a) ) 

nai 4 b©BMjfc*a«j5<ftD. »25 

Mini DfcJB< (0 2 2 (b) ) 
£81 4b0BflUMK#t**<tt«. Sot, 
&J:tfEft©SStt©fL&^6. tTy^p**»2 5 Mm 

^^tcbT, auBf m 

7 5 um<D±mmmmi 4 0«*[6lfc, 3iRT©M 
ft^-fcRttSl^fctt, 02 2 (a) fcjRL&tf^ffl/t so 
^->*WSL<, 4ffl«±©*(t* : f&l9!tt**^fc 
(i. 02 2 (b) fc*Lfc*#ffl^->*«ilF*l^. 

©ffl«Jt^j&**# < fc5 «fc 5 K, ifylSfcll^^I© 

n*. ±Miii 4 <Dm e#lt, i 

->©»^'K:tt*fi:«f^lBl 4 b' (OVS^l 

St. — >©«£Kttll|Pa5l 4 a©it&AU 

&*3iai5l4b' *5£Z>'liPg|$l 4 a©Kg«:. ±12© 



b' £><fc£*'MPgBl 4 a©Hg©T&gfil«. ±!2©TK 
ISJ:D *&, *fPJ©?£ll^gMSC43 

1 4 a®»ft«±ifiC!>|MU:0*T*S< LTfc, 

[oi4 6] ±jEbfc*^jfi»5!8i©«aas*g«o« 



t*»-e#*. cct«< 2 s«jg©^*^ffi©»eJt*s 
£trau tett*BS-r*. nzi-ewtf. m«0i 
(a) &mm?z>. 

[0147] Tmmmm 1 2 t^saw^fta «iw 

^B%*^g»©TJi#ttH 1 2Sr/^-->^-rsri: 
*«T€T*. T«3tmS©/^->te. ttSti^RCT 
t>A«r»U ±I«tI 1 4lCJ£fi££n-5BlPg1$l 4 atC 

111 2tt. SMtCDft*tiiPlil:T FTO H H > 

(Hu-otnsw{ciBimfi©mffi) (ca^wtc 

[0148] T«^«B 1 2 &/^-r>^bfcl« 1 

0 0 a<D<&m<Dmz±m\zB.-oTmn&m 1 3 s^jrt 
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t?T. HQS 1 4 a *m±i«tl 1 4 SWT 
4. 

[0 14 9] fc*}, ±JIW|j|l 4STFTfflKW> 
n^t^fS. ±iMI14tTIifI12i 

ir, ±iitli 4tTiiiii 2t*rai;TFTic 
[0150] Aantztt. n©«*a:fr«:£wr 

Stta^tSEBifta-ff-Bfca&K:, 1 5 ij«t 

^3*fSl«ffi2 2 0«J|JB3 0ffl*BHttSie[E[6lJi 
0^) j&«»j*£ftT^4. a»BfaJf«> iPSHa 
ft*rr4±JI3J«Jil 4jWBj£3n&«fc, B1S1 0 0 

[0 15 1] «ft#fitLTtt. JtWl^ttJ^ttft^ 

*tt*Wr**V?y 2 fifths ft eSsJDT 

*»4££fc-C*4. y^h-*Xht-KO*IS* 

[0 15 2] (H]fe»tt2) 02 3 (a) *3<fctf (b) 
ft#HL&#£, #5SBK:J:*^lS«MS2©ttA*3R3£ 
S4 0 0B©lO©«fejR««©«jt*»Wt*. 
BUTOHiSKis^TH:, H l l £*LfcttA**SB4 

Ri;#jiMWr*u *-©«9ift#i&-r4. @23 

(a) «WRS«#|fW»&Ji&±iBHT*D, 02 3 

(b) BI2 3 (a) t023B-23B' ^trftofc 
WB0tCffi^1--5„ 02 3 (b) \t, mMkM\ZW£&W 

[0 15 3] 02 3 (a) *5<fctf (b) IC^LTcJ:? 
fC, «Mf^i4 0 0Bll TFTlS4 0 0bA«, 
±Iif 1 1 4©F^PgBl 4 aOrtfifllCdbfflU OS^rT 
S'j&fcfcHT, 015 (a) &£Zfi (b) KjjsUfc^ifc 
JBIBl ©«ft**S«4 0 0 Atftft^TVJi. dbgB4 

4. &T. B8PW1 4 aOrt«KfiiW4 OSWf 4TF 
T**fciS«4 0 4 OObT 

[0 15 4] &*3, ^Tte, 0 1 1 tC^LfcfStUg^ 
SS4 0 0<£>±JI#«1 1 4<Z>|IBQg&l 4 atCdbg|54 0 

[0155] £bHP4 0 ©S« 1 1 ©ffifl2f|Rj©0rffiHMK 
fi, 02 3 (a) £ij<L;fcJ:3IC. HO«14a©JEM* 



(18) 

iHCTiD. uCTtt»l)BT*6. <&U BW*-T4 
dbSB4 0ttiHCI*«oT*D, ^ftt^Ub' ft 

354 0©Sffil 1 IC&ftttSta&AOffiEJIMKtt. 0 2 
3 (b) t^Ufci'bic^T?**. ratoft. SSffi 
K¥tfttliBi4 0 t tS«ffi{C^UT^-^0 «9 
0° ) -C«**bfc«E4 0 s tftWUTH*. OS54 0 

T% OflM 0 CDffliJffi 40stt, flEAff 3 0 ©«A$HP 3 

3tfc$it£«fc-5t;:f£/B-f 4. 
[0 15 6] Z<Dibffi4 O©fPfflft02 4 (a) ~ 
(d) . 43«tZ>*02 5 (a) (b) ft#!&L&# 

[0157] 024 (a) ~ (d) ft#BgL&** 

[0158] 024 (a) t'^Lfcck^fC, *Wi«ffi 
20 ±©i£S# : ?3 0 ate, SilE(n]ttftWr4*ffi (AS. 
WtH SEEft®!©*®) C9E(6]«$<J^tC=fc-5T, m 
®(c^LTSiltcE[S]T4o roiSfcSittefflttffifc: 
*4JSA#"?3 0 al:il^3 0 a L-T 

Stt* WP£)WLlr»**TflUBT*. fox, suk 
WATT* ¥fr¥«S!BB«<0««IHIfc:*4iSAJB 3 0 ptfz 
«, W0i3*|ftOhMtJHt4M»f3 Oat, 

so ?gffiT4„ SSAJI3 0 fcEPlnSnfc«EEKlS 

4. 

[0 15 9] 02 4 (b) K^LfcJ;?^ 
BK#bTSitK:EALT^4«ScA$H t 3 0 atrftb 
T. *¥tt««ffiMEQTa3ns«JIW3tt£n« 

0««ll!«'>ftl»*ft (B*©«-ettl5tHHlD) C&ft 

F^f3 0ali 02 4 (c) (C^LfciotC, «#4L 
40 &«MK»LTa*KBl*1bTlr»45*A»T 3 OatE 

jB±Ktt«-r**A«-^3 0 a tiqU^rA 
tC«M-T4„ 

[0 16 0] 02 4 (d) \Z^htzXo\Z. m&tf-SM 

tc%M±comikftT 3 0 alcJ:oT31f&J$*l&Eft;£|fi] 
il^t^ioC. IW±^)SB±(DMI^30a 

a<Bisrt4. 

[0161] *?g%?gtt®ttA$^&tttt. CCJ:5ft 
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[0162] 025 (a) (b) tt. -^n-?-*n0 

23 (b) fc*i/fc*sas3 ot*ffisaimbfcttffi* 

^bT£9. 02 5 (a) tt. mSkM 3 0 (rfP)UD$ 
*EEK*SbT, *ft#*3 0a©Effl#»bUJlfi*fctt 
§1 (ON«I) ft«iCWK:*l/T*0, 02 5 
(b) tt, WiPSnfcHEE^tTXfllLfcjRfl^ 3 

0 a©Effl**J£#tt«K*bfc#*£«£»k:jSLT^ 
S. 02 5 (a) (b) f ©ffi8SEQte€|«&8S 

[0163] ±Jf*IM 1 4 & i^Ti^tl 1 2 £*f 
ffltti 2 2 t^PItfiotS OK AM 3 0 fctEEtfftfti 
SnT^fc^ttffi) Ktt, 02 3 (b) iC^bfc<fce> 

O0ii4 o s (Dmm&fam ofb*> tarr** 

I»?3 0 att. <BJ®4 0 s lc*f bTSHtcEfr b. « 
ffi4 0 s©ifi#©*Ka#T3 0 a tt. M2l©JMfc£h?3 

oai^ffisf^ffl m&mmftt notti) (-.to 

T, 0*bfc<fc?l;:. «**bfcEft££*. 
[0164] fifcaJI 3 0 izmi£*m\l-?Z> 025 
(a) C«bfc««tt*EQ"Tr*Sn««ffi43E39«»ia 

StXSo ;i©^m{4i£EQtt. llifil 4©+Hg& 

1 4b^|S)iI2 2 t©|BJfc(fl[«r**ilJi3 OftT 
tt. **SS1 4 b*3 2 2©*®lt*fbT¥ 
frT»D. ±Bi»*Jl 1 4©BBd«l 4 aK*tfc-r*« 
^T'^*»iX*. MPSBl 4 a©X.^vgP (MPgCl 4 a 

©«# wm) ^^oupgBi 4 acommm) eg± 

O«II3 0Wi:tt. «ftUfc*lffi»EQTSSnS 
»»«»3ft»»l«Sn*. Sfc, ±««*«14©MPa5 
1 4 a tC»jS"r*«*rtT, ±JI3MaH 1 4©«{4©I> 

»*ait&^«*©«Eaji 3 0 Ktt, TS^*« 1 2 £ 

<ktf#fa«&2 2©*iBK¥fT&*«ffiREQT«Sn 

[0 16 5] £©**©«fM£«fcoT> ±i£bfc<k3{c:, 
X-y-^g)5EG±©«a^ : f 3 0 ate. 02 5 (a) 4>lC 
£EPT* b <£ 5 K . 0 * ©£{IJX y vgP E GTHH ft 

mo^fatc. H*©£«xyi;«EGTtasi^fniD* 

^*V?n«#4 (0(g) U <»«ttJ»EQfc¥fTlC 

EfirT*. '©#4©S#K=fc3Efa&fiiiJ;>7fatt, -tn-e 
noiyv?»EGl:ttlt4«iS4 0 s (C J;SE[^M$iJ 
*|p]tl^bT^^). 

[0166] ±a?bfc«t'5J', mmLtzmn&BEQ± 

*. j£flt«»tC»-r*t, 02 5 (b) KfcjSWfc^L 
fcE|fi]^S8i^-5. HP«1 4 a©«t>*ttitt, "Tfeto 
*>. e>8B4 0©Sffi4 0 KD'P&ttiB.lzGLWtZi&Sift 
f3 0ali ffln&i 4 a©swc*tfcrr*Mtt©x«/ 
s?fiSEG©«a»^-3 o a©Eiai©«»sa«ra«cs 



tt3©T\ *«ffi*EQC»bTSififtElSj*J8*ff 
5. B8PS81 4 a (ASB4 0©]Sffl4 0 t) ©f^-B 
•ftfcfg^OifcaiH 1 3 0 att. ^-n-€-*nifil^©x«7 
i?«EG©«JI»f3 0 a©Eft©iJg£gttT«#4 
b. F^PgBl 4 a (CjSB4 0©]lffi4 0 t) ©WSA 
KHbT*t*fc«ftEl6j&»J*-r*. F^PSB14 
. afectlXag)54 0(CcfcoT*KWH'aH$nfc¥{4 I f^ 
gBl4b' C»J6f ■5«*K:*^T , b. *ffit»*«14 
b' ©■*»,[> S AKHLT»#&«<JtElft*»j0E"i-*. 
io [0 1 6 7] H©«fc5C. 5iJfi»»2©««*wS«4 

.ooBt^wti. mmwmi ©$kas^sb4 o o a 

SSI 4'aUJ:«*fir(fSIS5l 4b' K»KbTMSn 
* (016 (c) #H3) . flfflU OliW^Il 4 

b* *i»n»K:^»cfiffl"r««t5t»j«snTiri*© 

T. JSflK^-f >ttfl«4 0T?afflSnfclSR»©«« 
lC»*bT»^Sn*. S6II, BlP*l 4 a©rt«f;: 
t£tt<=>nfcflg|$4 0©fflijffitt, F^PBPl 4 a©X-y:xS$ 
EG#iOffil^f3 0aS, ^©mifCt -SEIpD&Ir] 

20 tBii;*ia]K«#*a-e-*«k3^ffl-r*©T, 

»El6l*S^b$-&*. 
[0 16 8] #«>«J*KElSiaiWatt. iiffl^if^ 

■=>. mjEEPjD^ftcb^^it-r. -tons ««#©»£ 
mourn* cr^tj-fe, aun«ffi*<fito t. 

*ft**»©«EWlCJ:oT*«!R««ElRjA*JWnaj:t3J* 

ra*M**56»T*»»«***i«-rs«^©«ffi**w 

Mb. flgR4 0©ffl!lB4 0 s {Cfc-5E[6]«$iJ*tt, WiD 

©Stift^bT. -B.«:#t««#4E[6]A^nT ; b. flgp 
4 0 ©fflijffl 4 0s ©ififif©*^^ 30a ttttltttttft- 
. ElR]©t#tRbElS]*|fil^«IJ#bT^S. Hot, ?g 
ft««©at»**Jh* D $ ATtltt. tt»tt«*tEl^I*«« 

[0 16 9] ^©^fC. HJg^2©^a«^SB4 0 

40 o Btt, mmmm 1 oi^gi4 o o A^wrsw 
fto-c. ?sas^s«4 o o Btt. n^^wjnisn^-r 

[0170] /i*3. fla54 o\mw&<D&\<mnft*m 

a h*^-f >©«*^©aF#**^±b-r4i i^fi&a* 
f#?.n^„ ciB84 o ttmwtzmnfc&m^TM 

J*-T*t, CigB4 0©fflffi3 4 0 s tCj:^Tffi£4Efab 
so T^Sj^a^3 0 a©'J^x-->3>iC®0-r^>7t« 
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0<E>iSS«. 'MI3 O09JPdAt|93 tfraCDS^, *<J 
0. 5 ym~!5 2 umOfSffllCfc-S LI'*. — 

«£, A954 OOiSSte. iSH3 0©)l3O8l/6 
~tt2/3©«HF$K»*;iiaiJffSL^. 

[0 17 1] ±j^Cfc<j:plC t «EA^SB4 0 0 B 
tt. ilVtll 4©BBP»1 4 a©rtfflKiQ»4 0^ 
GSB4 0©II4 0 s tt. MH3 0©M»f 

3 0at»LT. &»&«JM=J:*El6]SfW#l*]i:Hi;# 
l4eEitgSfM;b&r9"«. 114 0 s 

iBiRi«ft!i*i6itrai;*i^©Ei6]*flpj**#-r*fc«>oiif 

*b^*fr*H2 6 (a) ~ (c) &*B8Lfcj&t5Bi9i 

[0 17 2] 02 6 (a) ~ (c) tt. *-tt-£n»B* 
SS14 0 O.C. 4 0 0 D&itf 4 0 0 E©lfrSD0£1ii 
5CWte«U 02 5 (a) Icfi^tS. ttA£;*£B4 

0 0C, 4 0 0Dfc«tZ>'4 0 0 Ett. HfftfcMnWl 

4 ao*a< tt>rt«ico«**r-r**». 1 -o^mmw 

fcUTCDfl«4 0 1 4 a^OEIRffi^ft 
H&9%&ff4 0 OBtS^oTHS. 

[0 17 3] ±y>Lfc?i£ll8l*l£fi4 0 
tt, 02 5 (a) fcjSbfciifc, ffimtetVTOth® 

db954 OWJgsffiteMPSBl 4 aiOfe/hSK 0 2 
6 (a) fc^Ufc«S«*jg«4 0 0 CfciiHTtt. O 
954 0 A©JgS«^P951 4 at-gtLT&D, 02 6 
(b) K*l/&*ft«*8i4 0 0 DC^HTtt. db95 
40B«MP951 4 a«fcO&*#tAJgffi£*rU MP95 

1 4 a©J35a©«fH« (»«!£) 14b£S3cfc5tc^ 
^SntHI.. Cinb©i£b954 0> 4 0 A£<fctf4 0B 
CD^-fncDfiiJ®4 0 s±£ ! b4 , S!ai51 4 bi«StlT 

MP §51 4 aTsg*>&ir. foT, !«t^**gl4 0 0 
C*3«tl>*4 0 0D©fl954 0 Ai5,£Z>"4 0B©{BJ®4 0 

s «, ±iLt)ii 1 «iii4 o o b©o954 o tmm 

[0 17 4] ZimcttU 02 6 (c) t^L-fciRfi* 
^=gfi4 0 0 E©£)954 0 COJ&BteMPgBl 4 a £9 
HDffil 4 a©Hffl©+£SBl 4 bf40954 
0 C<Z)ffiiJffl4 0 s ±£J£j*$nT^5. d©{|ijffl4 0s 
±K»j£Snfc4»£«l 4b©«#T. <MMfc»EQK 

^S^3 0 a£JftWW«»BfflS#*#»«#£ 
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ftoT. fi"JB4 0 sa«fc»*#£«k*Efi««;frl*]£H 
U*|p]fl!)E|piaiM*«:*-r<&fc»tCtt. ffl®4 0 s±.\Z 
*?695 (ill) 14bA«Snt^lr^tW* 

[0 17 5] 02 7 &#figb^?>, 02 3 

(a) tC^UfcdaU 0©2 7A-2 7 A' mz^-otz 

[0 17 6] ±aLfc«k-5C, B2 3 (a) fC^Lfefl 
io 954 ott. Jfitt^fBi 4 b* *isn»fc:^k:SH-r 

b' *«s{c«itt-rsa»i**fcUT(riSffl» (h»« 
a»e>E3:#K:JEtf4tt«) tt, 02 7 tc^Lfcfc^ie:. db 

»4 0±tM3n4. fot< ±JfSg«)Il 4©+* 

9*4 0±T#rSI#£i;;£f3, fc-si^tt, ©jg:/n-tr7.© 
*X8Til(l3J«fti;*JftBM!fe*t*l». 

[0 17 7] tZ.X\ 02 8 (a) (b) \Zfn? 

&H^i£g4 0 0 F<D£o\z, MPgBl 4 artt. 
20 n^*n?4litUfcdi954 0 D*J^±Jc$*n*«J:'5H»j« 
4b*»j*-r4»l*«IRtt. SfillO 

t>m<ti.2>. fc*. flffi4 0Dtt, *ffi^aJ14b' 

sins n ic^ksht 4 «t o k ajgjs $ nx t»a n 
*«, wa*Hffl5i4b' frttfoistzmnmnmikF n 

[0 17 8] F^PgBl 4 artlC0954 0 ^Mt^^i 
so L£/1*->©llP95l 4 aCie-nf, UMIT 

4 0 t J:*^*C»-r*El^l*!t{bS6**+»K:fe»3 

3 0 6flit5»«?*5i:t^Jil/H. SoT, 09 
Atf, RJg©MP951 4 aSftl>^in^->J:r) 
fc, H»©*te*llffil 4 b' ^Wt5lvIy^-> 

40 [0179] mmmm 3 > ±m<D^mmm 1 <o%a% 

^g«T«, «bIH3 Ofc^LTS^tCfcMpjU i^^ffi 
«^«^-r?>i^*mil 1 5 t*frS]«S 2 2 icorto-* 

iiU ±S#«S 1 4ICMP951 4 a^|glt-5Z:t(C 

*&ffl^T«S^ ; iF**»iK«»ElRjS-ttfc. *iS^«8 
2CDf^Bl*^gett. ±H^H^ 1 4-©MPfiBl 4 art 
(CflSI5*i$ttSC:<i:tr«toT, ftl«K«*Hefa*£5£flS 

so [0 18 0] 3 Ttt, 2J|«tjg««^|£$ 
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fttz&fa (±fE©0JTteTFT»£) £tt!ift*S« 
£SeiEffl£»«jS£P*tf, «»JiK:»bT«lErt* 

[0181] -a\z, m2miti\mfflm&<DM ! #w*mmt 
umm^T f TS«(cigtt^n, m 2 EiMHMtt&tftt 

[0182] 029 (a) ~ (e) (C, Sg 2 EfaSfM* 
JS28 SWT 2 0 0 b 4«SWl:*t. ±JC 

[0183] 029 (a) ~ (e) K^bfc^ 2EftM 
ftiJ^iS 2 8 «, i&SH 3 0 ©SKfiSH 5 - 3 0a SJ&ttWI 

&Efasia-*«fc3fcfturr*. sl, 1129 (a) ~ 

(d) fcjSbfcEfi]«fli!«iat2 8 iS2 9 (e) fcjSb 

tz&fammm2 stm «i»^3 o a^st 

[0184] 029 (a) ~ (d) tC^ Lfcfg 2 EfaM 
M«|jfi2 8K±***»^OHU»*l«al4, £lEfr£IM 

m&iz£-oT±.mmmmi 4<Dmt*n$x>i 4 b' m 
a«0i i (c) mm) izttfotzmmzMtiizn&m 
iHM >©ttf*«««Eia]OEi^*ia]t8^-r*. c 

tlfcttU 02 9 (e) tC*bfc?S2Eft£l$iJt«jg2 8 
KckS^ B B B #T©«£«jfat;L mEfa«IM*iBrK«fc^ 
T±lftll 4©H§PSKl 4 a (#U«011 (c) 

«^E|6]©ElR]*[SltB^1--5. 
[0 18 5] 02 9 (a) fc*bfc»2Efil**!l»ifi2 
8(3, liiti 1 4 («Atf815 (a) Cffitt 

a5i4b' ) c»i6i-rsfi[iifciatte»nfc. *H6j*«2 

2 0 0 bOMI3 OffliJW^MtCteSllEftJgl 

0^) d^itsnrti*. 

[0 18 6] ££>$2Effl£ffi!Mft£2 8tt, ±JB©» 1 

^It5. £ 2 Eft£M*t& 2 8 tt. ft 1 EMKttttjfi 
t«toT»ritSn**l#««»ElRl*t4«taK^'f > 

T\ WJP»2 2 a©*#Stt, Hill 1 4 £Et* & 
n*BHP«l 4 a ±0t>/M£<. MPgBl4afC 
«koTSHSn*#ffi*£a51 4 b* (0"JAtf015 
(a) #bh) j:Qfc/jv£i,>. HAtf. lP«14a^l 
te+SlgBl 4 b' 0l«Of^OTT*+»&iS*i2. 
Z\ttfT'&Z. ^|n)tS2 2©WPg|5 2 2 a^±Mt 
II 4©*{4**g|5l 4b' Of*«fr»|fllT*ffi«K 
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[0 18 7] ^©iotC, SS2Efl«*Jlllit£bT. « 
ffiSlDaB#K©*ElBj«fli!l*Sf6S[-r*«lii*Sffl-r* 

©ftfi^ 3 0 a*«SiSEl^«**t*0-C. /-7"J 
io [0 18 8] fib, ttfiEftBtottft£ElWAftfftftt&£ 

u3fet»cDT»*»«twMBft3&«»i«snr, sfc, wan* 

[0 18 9] 02 9 (b) ~ (d) C*bfcJB2ElflI* 

©j«3g2 8«, mffi©Entp*Enjtof'M^6-r, mfamm 

20 [0 19 0] *"f. 02 9 (b) fcjj*Ufc*6 2Efil3ilM 
4ftj&2 8tt. *ffa*<12 2±C«»I3 Ofllfc^ffHlfc 
M2 2b4#t2.. figR2 2 b*»J*"T««»K1*K: 

J*T*c: fc£>, *HpJS1£2 0 0 b©*8EHJI 

3 0«©*ffiKttfiitEri>JMt ffli) *t8W6nw 
OS)5 2 2btt, ^©Sffl (SmEft14£#f-3) © 
WMlCiot. mM,ftT3 0 a £ift*mfC«#4Kfa 

i, /^-z>ifcDt©MIl:J:oT 1 02 9 (b) 

SP2 2 b«r^at^fiKT€rS©TfSf^bl/i. 0*LfcJ; 

ffl) Stt5fl32 2 b*R«tt©»***rr*Ci» 

[0 19 1] 02 9 (c) fc*bfcS82ElS]«tt1iit2 
8tt, *tfa*4S2 2©T (S«2 148) JC»filcSnfc« 

2 3»:»^&nfcwpw daaBTfeiu) 23a 

(*j©?StJUI 3 0 <M©*¥EfattSt®{c «t o TffitfLZ nx 
40 US. C 2#faS«2 0 0 b©fKB%«3 0fiJ{Cjg 

s£Sn5Mil^l2 4^ MPSB2 3 arttcfc'tt^ 
Lfil^if, P^PSB2 3 art©*ffi$7K¥E(^t4«Dl 
tbTl>«. ^ntftAT, 02 9 (d) {r^tfei-S 
■P»2 3aW:W, *fEl^)§2 5^^fiKLT 

[0192] 029 (d) [r^Lfe*¥ErS]^«, C»JA 
tf , 2 0 0 b ©^BlCSaEtS]^ 2 4 

ritb, MPSS2 3 aA(C#«rr«SAElftllt2 41:1ft 

so ^:ii:-3TMlTt)<tK %>2mfaMMffi&2 8$ 
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[0193)029 (c) £<fctf (d) £SLfcJ:"5 
(C, MP^2 3 afic£7k¥EftttSffl±Tte. Seiia^ 
3 0 a*«»«iBte»UT*¥KKtoUJ:3i-r«fl!>T. 
fflH0^EBEr&J^2 4±0!>aitei4UTt>-&«JI^?3 

o a©EflfclH*tt*«:3J:3fcEfl#»jfcan, 0^ 

C 0 1 9 4 ] ftftttS 2 2 ©StffifClHglS (§§«#» 2 3 

ttjfcTEfaBlfc^) *3B«W»c«H-*«ttT*>ll[»«« 
f8iftEi6]Sr$6Kft5£fl:-r*c:i*«-c**. 

[0195] *f 2 0 0 b (Djgtfil 3 0 ffltjOSStr 

EiaB*»]«*-Sfc«>fc:. St#l2 3tLT, 

* 7 - 7 << )i 9 t> 7 — 7 )vt> m <d A*— 3 — h 

UH. S£, 02 9 (c) *5«fctf (d) 

«. 02 9 (a) Cj*Lfc*jfi<Z>J:3lC. OgB2 2b£ 

^ltsi^m 3 o ic«£E*»Hiiinan*twi36«fiF*Eb3fti» 

[0 19 6] 02 9 (e) t*UfcJB2El*l«tt*jft2 
8 (J. 02 9 (d) tC^Lfe^2El^«$iJ«it2 8 tB 

2 0 0 bO«AJ|3 0«KK]«&»J«U -tOKHBrojIt 
*3pE|^K2 6*»jfcbTV»S. *¥Eftfl 
2 6 eMTSftfeQ fc, 02 9 (c) C^LfcJ;? 

[0 19 7] ±i£Lfc, miEtfi]«$iJ«iSt5d:^m2E 
fa«i««ii£tt;S.*ScBajS8«4 0 0 G£0 3 0 

(a) ££1* (b) IZtHT. 03 0 (a) «±ffi0T-2> 
K>. 030 (b) «, 030 (a) *<£>22B-22 

b- mzfe-otzmmmizm^-rzo 

[0 19 8] MSigf4 0 0Gli KlEffl£ffi«S 
iS*»fig-r-5HlP«l 4a€ft5±I#lll 4 £W 
nTFTH40 0 ai, IS 2 EftSEWMjfi 2 8 
n»iai*S2 0 0 bt€*l/W4. £*, IglEft 

s*««i6«. c^T0tj^r^«fi£fci®f,n-r, was Lit 
«®^ig2 8 1 it, m.!£mmamizhm^]m.mti^ 

m?Z>%<D (02 9 (b) ~ (d) *3«ktfB29 
(e) ) Sfl^tSAt, 02 9 (b) ~ (d) K^Lfc 

%imfammm&\zttx.T, 029 (a) tssufct)© 

[0 19 9] «[ASiS14 0 0G(D*tl^]*«2 0 0 b 
IC»tt&ftT^*m2Elfi]«tt«i§2 ±Jfig 
mn l 4©f ngpi 4 blcttfaT^^o+ffettifitcIS: 



(22) 

/* 

tt6nT^5»2El^lffilH«jfi2 8tt, 02 9 (b) ~ 
(d) \Z^Vfzh<Dm^-ftlifi-C$>f), ±1111114 
©BBQ»1 4 atWlRj't51B«04 1 *WifiCg9:tte>nT 
U*«2E0]*lftl»jS2 8tt, 02 9 (e) C*l/fct. 

[0 2 0 0] CKDiotcEeT^CiJCJcoT. ffcllJf 

3-ofcfiffi*Biini/fc«tt, ±iiiii4 

tttftnm 2 2 tOWf:«EE&9ljbQbfc«S8K*ViT. 
m l Effi&fflMfti&C «t o TJfcjBic S nsifclhf »ffi£4Kft © 
io *|njt, SB2E|p]«iM«jfi2 8»C<koT»i«Snstt«- 
ttffl^E|Sl©*[p)*tS^b, tt»««»El6l**5fif3£fl:-r 
*. ^ffl!f^03O (a) ~ (c) (C^SWtC^LT 
03 0 (a) tt«ffi*SEPJDP#£*U 03 0 

(b) \tm.!±wi3m\z^^mtvitttf>rz^m con«j 

gBttffi) 03 0 (c) ttWEWljnI'OjeiMKaB 

[0 2 0 1 ] SB2EflStftJ8fjt (02 9 (b) ~ 

(d) ) iZ&ZffifaMMtlte, 03 1 (a) tC^Lfcct 

■sk. w±mmm^mizn^x'b, is»o*ii^ 30 

20 aKflUBU tta*#«**Effl«:»J*-r<&. 

[0 2 0 2] fEOTDLMlxh, 03 1 (b)IC^ 
UfcJ:5fc««&ttEQT?San**#»*££l, (SB 1 
Effl&ttttifiCJ:*) - IBPBBl 4 ai5<fctf>ffSSl 4 
bfc»j£-TS®«l;:*fi$H ! -3 0 aat&ttttffllMEfrL 

tia^^>*5M$n, 031 (c) \z7f.^tzXo 

tt^nfc^ 2 ElRj«IW«!i6 2 8©E|Sj«W*K«fc**a 

^ 3 o a©«a»*iRi<J:-ar*. 

30 [0 2 0 3].^Ht«!Bfc**«ta^«B4 0 OGKjfc 
tiXm 2 El4AMIRiB(ZJ:«BA««A«tKA»7- 3 0 

EHd«««jfi2 8K±*Ertia**3W*'r**t, «ee 

*BliD«rCt>*St««»El«l»C«t-6 U ?f->3>^ 
*«. !?§ 2 EftMfM^ii 2 8(Cct-5E(^«aiJ^(S. Kill 

40 isia«!i«iftfr«toT»«sn*ij[i*tt«»Eift©ft)e<t 

t»Elft«tt*tt^Sft<. **ftffi*«TS**SS© 
U^x— >3 >*»4S*at>a*0Elft«**T?H-» 

[0 2 0 4] 02 9 (b) (C*Lfedb952 2 b 

SSffltS*^ IiA%3 0/im~^3 5tfmC*fi 

^HgE i4b' tr*f lt, -^n-E-'nitgd^ 1 5 timX- 
50 3>b77 hjt<oteT i b3iffl±raj8©«i^u^;nc«iA 
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[0205] 032 (a) i5«fctf (b) fc, f§ 1 Eft*l 
fW*jfi*«ki;*2E|B]«ili!HI|jfi*fllA*«10«a3i** 
fi4 0 0H£^T. HI 3 2 (a) tt±HH, 0 3 2 

(b) te03 2 (a) 03 2B-32B' «fc»ofc*r 

[0 2 0 6] iI$igE4 0 0Hll TFT1I4 0 

0 a©±Jf#«B 1 4©HPgBl 4 a (CttftT&ffi^lC 

rti"r««i«t*jaan*'c*H2 9 (e) ic*Lfc*2 

Sff^OT. £&tt©«j&6»&te, 02 9 (a) ~ 

(d) K:*bfc*2Effla«*ja2 8©nrna&»«»t* 
ffll^:t»tLK mz. 02 9 (b) K^UfcSB 
2 Eft£fMflt& 2 8ttfBffitt^D-fe^T?»jtT**OT? 

[0 2 0 7] W B Iigf4 0 0H©£5lC, NPffil 

03 3 (a) ~ (c) (r^SWir^bfc«tot:, * 
i*^si4 o 0GtH«o*s*tt««Kfi]*«#&n. 

<D±mmnmt-Fmmnmt(Dm\zmtft>nt£mn®-m 
a*. ±.mmmm<Dmnffifi\zft (?d £rz\*wm&&? 

i&mnffite, ±mmnm<DMa&i*i\zQL&-rzmm#m 

Ot«*»»*3n& (^*»»«3ftt) fSB^fcte-SE 
[0 2 0 8] $-f, 0 3 4£#J!BLfca«&. SMtttJfl:: 

[0 2 0 9] &a^SB 5 0 0 (4, !£Pit*@ 1 5 ©± 
JBi»«Hl 4#BflPai51 4a£*rT*££t>K. T«« 

mm i 2 t±a^mH 1 4 ^w^ts^n-r^s^m 

#E 1 3 A*. ±B*«JI 1 4 S Bfl PgB 1 4 a \Zft 

folsTMf&ZntzffiUMl 3 a£WLT&9, RDSl 
•3artl:TMtil2«Sntl^. 
3©i§P3Bl 3 a©{IJIIte> — KfcT— AUK 
A : 0) C#j££nTH5. jKfi%f£15 0 011 IS 
1 3#MPgBl 3 aS;f LWIiuteilHT. 

mmmm 1 ©^as^SB 1 o o tn*WK:rai;«ifi* 

WLT^D. 2 1 5 tt, giltWfcjfca 

«*gfi o O0fefili 5 trai;«k5K:fPfflU « 
&%wamzmn,m 3 0 £»wttM#4Eft4*ffi£-t-§>o 

[0 2 10] M B «gf5 0 0©iMi3 4 (a) 
~ (c) £#BBL&#S>Ift?f§-r5. 03 4 (a) ~ 

(c) tt, iMlKD^ISiSEl 0 OK^HT© 

01 (a) ~ (c) 

[0 2 1 1 ] 03 4 (a) tC^LfecfcpH, «ffi»IEn»P 
R# (OFF«i) tC ti. &*ftttftG>M#?3 0 a 



(23) 

44 

it, mmmi i&£&2 Kommiziavxmm.izm.mL 

Tlf>S. C^Ttt, 1B¥SOfci6»C, BRPffil 3 afttt 
2 K «fc 5 Eft&flpj t xlttWr 5. 

[0 2 12] ftAJ|3 0tC«ffi^EPJ!jD-r-5i:, 03 4 
(b) t*Ufc<Bf*fittEQT?asn-6«ffi43E*«»l« 
£*15o ftfi*lEQ^±iItil 4©P,|PS$1 4 a 

^•5. ) ^t^e>»^-5«k'5fc, tftg*Sf 5 0 0O 

%ah3 oic^bii (b) izTfiistzmtiLftmtmmz, 

5ffl»t#il3tf, ±JUSttH 1 4©F^Pg&l 4 atC 
***r*««k:Hn«i 3 a^f £©T, WPg|5l4 
art (p^pasi 3 ai*i) fc**j£;-r*«*W)«ciiS 3 0 

WMZnzmJZlt, TIitll2i^fl2 2i:® 
«&S-€-©fc©T-;fct>. ^t#ll 3 KJc-SttEEPrF 
J&*3S£bfcH. "Tftto*. ±IIf 1 1 4 

ttmmm2 2t©^i;i*i,fc7*o§ifti« > % 

i@3 0Ml:loT7*t»0 (01 (b) T«. 5 

eqo^oi i 3 * tt« a 

[0 2 13] r<OJ;oi:, ^im^Bl 3K1WPSU 3 a 
S»(Jt5utK±oT. MPgBl 3 aiZttfoTZWiM, 
■ 30fc<b, *oft©**i:»jS;t4«»I3 0 trac 
•ffiSBHwrs ;:.»:•?£*. Lft>uttd<&. «je^ppjo 
snijsn 3 0 offs*«ife*««rto«Bf tctoTji 

ftiOT, mE.mmoi)5>7 : -i/3><D%.fctfMffi\Z 

30 [0 2 14] 0 3 4KSLt»)«l:*t»Ta, ±B*im 
Jl (IH5PSB1 4 a£J01O 1 4 ±©i&§|Jf 3 0 ©Jl£ d 1 
t, HPgBl4a U3<ktfHQ«13a) rtKfeBTS 
TJl^Jl 1 2 ±©^ill 3 0 ©JUS d2ill 

a i 3 <Dm2ttt£ttm&2>. m s d 1 ©i&an 3 0 tj? 

£d 2©j&ail3 0 t*Hi;*JE«HT«»'r St, % 
aH 3 0 ©EfB]S{fctC#5 >J ?f->3>©fftili, 

^n^n©^a«3 o©/p$©^s*§ttTS^{cn^ 
mam \z j; o l < mtj. % t . a* o a p{i * m« l fc k 

mmm^m^mmtvxm^^m^zit. is«#:si3 

[0215] ^tc> &mnm<Dmn#m&w&$:&?z> 
?sa«*se 6 0 0 © 1 o©^ffi«©»fa^jg^0 3 

5 ICtfT. 

[0216] ^aa^SB 600 (Dmmnm 1 5 

T-5ISm#l 1 3 tt. ±S^«S 1 4 ©M Pg|5 1 4 a tc 
so »j6-r*Pfl»l 3 b**UT^«. -€-©fl&©»jfitt, 0 
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3 4{i^u^ B a aS*is«5 o o k.m&mz.mvmfe*. 
[0217] j&nsTrcge 6 o o tcfe^T«. ^mmw, 

1 5^Wr^±«jS*«l 4©F^Pg|$l 4 artlCMt 

1 4 a F«3fC{i«T-5?^^)i 3 0 (OJIS d 3 ffi^a^ 
SB 5 0 0(C:fctt-5MPg|$l 4 a ft fC{4B-t3?£JIJl 3 
0©«Sd2J;^. IHlgBl 3 brtro^ttftS l 3©J¥ 

£tz, fflnffii 4 aftdfig-f £?£IIJi 

3 0 (;:EPfiD£ GDni5 13b ^©tifttftJf 1 3 

(HPS&l 4 a£R&<6B*£) 1 4±CD?K^ B J13 OtCEPto 
Sn-5«ffiJ:0 fe(S<^-5o lfc#ot, CflgBl3brt 

3 owff^oa^iceEa-r^u^x-va >*©jt^ 
MH.H3 o Ki^n$n3«m©}§>?rK£3a^ (n 

ilitll 4 co^PSB 1 4ac#fcT***©«a« 

3 0 tEPljn$n-5«JEE©<ST»C«fcSS)i*03«^ (ft© 

[0 2 18] ±35©l&Wi. teftttSl 5£«/£T&± 
»*«JI 1 4 tTI^fl 1 2 tK|SH;*£ES:«|&Ufc 

M£\z-D^TmWVrztf, TIitii2i±IitI 

>*m j *+Z.£1fi-C&&. ±IiII14©H 
PgB 1 4 a ft£fii«#Ji 1 3 £*rr«»*KK:*3^Ttt. 
±JI*«JI l 4 fcOTa-tsmm^ 0 %>. 1 3 tc 

**«EE*T»«^K^«BE*TJi**l 1 2 (cEPinT 
S^tKioT, ff£H!f3 0 fcWJ0Sn5«ffi*^3RfB 

[0 2 19] 4c|llB»tt4«D«AX«Sa5 0 Ofcitf 

600 i'*5^Tfc. mmwtm 1 ©ifcss^sg loot 

MPgBl 4 a^tt%±i#*il 

2 Jfllffi«tjg©i|£*ttffi 1 5lcJ:oT*i;s^»«*0 
ftUBT, MPg&l 4 a(DX7 v8B©i£iii$H : -3 0 a*>£> 
MMEfflU tSHM^^iI3 0MDg|il'4a$ 

[0 2 2 0] @3 6^#IUi!5^, 



(24) 

3 6 (a) :}3J:tf (b) (3, <&**ffi<Oift«*i!:*Lfc 
i^&iS@?S*. 03 6(a) tt. 1 3 

(DfflO&l 3 a©ffllS(C±ga»@» 1 4*«5tlt^ 
fct»te*ttfi«jli£SU 03 6 (b) H. it^l 1 

3 CDBBaefS 1 3 aCilillfcli^tll AtfimtfL* 

[0 2 2 1 ] ±SEUfcB3 4iSj;tfB3 5lC*l/fc*j| 

0 0£cfctf6 0 0^tLT^2>, 12 3 6 
(a) iZmVtcmmt. 0 3,6 (b) IZTjiLfztkmnm 
io *ifiJ:»3t)»Sl,^. fc-lffcStf. 03 6 (a) \ZyjkL 

tzmmmmmmnxtf. ±mmmm i4®i?pi4ac 

***#<) . ^©^m. Iyi?»jfi»0«a»f 3 0 a 

pjfl&fcfc**^-?**. 03 6 (a) ^©^S&iSfSEQ 
*6»*»*J:5C. IWPW1 4 art©««ffii»EQfi, 
*-G>— ffitfRttttll 1 3©HPg&l 3 a©ffliJStC«Ai- 
&©T, VlttttEQOlDil 4 aOl75?f K*tJ 
3flS#4«- #JM©«i?4<fc9 ; k3iKft5. l/fc*5oT, M 

20 nasi 3 a©#jii©^ffi (Mm±izwf$.znrzmmmft 
m ttmm ±) KsafcEi^ttsnx^siMMH 6 

3*0 afc—HttC (H*©«Tfifil9ttBlID « 

RStiCW**. *&, 03 6 (a) 

J;e»tC. IfflPg&l 3 a ©fl!ia±©?£fi#^ 3 0 a^#4fe 

«*t«fc-3T-«wtt*iRifc«» (me) ?z>rzsb\z 

[0 2 2 2] JltltCttU Ig^ftJl 1 3©|»PgBl 3 a 

<D®m±iz±.mmnmi 4&Mi&-rz>t. 036 (b) 
* ommm e q fc* u & j; 5 , mm±t«^*{4^ e 

30 Q*t±Jf2i!ttJI 1 4©*ffl^ s PfTfC/«tS©T, ^.P§|51 

4 aWXvvaStC^tt-S^mfi^EQWffi^KSffliMWM 
^tlfei^CSS. bfc^-DT, IStt#:«13©P^ 
□ «1 3 a©#JS©^ffi (±Ha»*«±^»lS$nfca 
ifiiSl^lK ffB*) ±) CSBKIBlRl««93nTt»4JK 

3 0 al£*fLT. <S«fi:iteEQeE^-r*©T, 

^n^3 0 at>mnTz%fa&--mmzfr$it>te^t 
^pTO^tn^t^ss. ±i$tii4' 

tTISlll 2 t*«St«fc»tt-r*fc«)t, ±s^ 
m« 1 4©-a5*TB«*H 1 2©-a5tca^aTt)J; 
40 ^©^^, ±iif|14tTiMil2i^t 

%mzmmtz>tztb(Dzi>5>>7 v-^-jv^mmi^ 
mbm<t£z>. mz, mn.wmi 3©?i^gi <± 

Bo) ±(c®fi)c$nAc±«*«« 1 4^R^«S (SW 

H) tVTm^zfcmmwiikmTn&miz&^Tit. mn 

[0223] mn#mi 3#bbq«i 3 azmtzmm 
\z-o^x<D±.m<ommt, mmwmi 3i>m&i 3b* 
G-rzmtfuzbmmznz. 

[0 2 2 4] **«»iO*ft*S81tLT, ±H* 
so til 4**|gEi)l««tClt>©BBP«l 4 a*tT5Jg* 
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4 a *WT*ttJt«^£«fc3fl!t"* ± 
xBbfc. ±iliI14CDHP8lil4aWi6UT, Km 
#■ 1 3 CHmffi 1 3 a $fcttlH« 1 3 b SJBric-T** 

[0225] mmmm 5 ) njg^i; 5 ©f&nai^ge 
7 0 0 © 1 o©*MfiB««:8iawK:Bi 3 7 tc^-r. 0 3 

7 (a) l*%il&^&B7 0 O00HSB. 03 7 (b) 
ll«SaS817 0 0O¥IBT*5. 03 7 (a) te 
03 7 (b) ff»3 7 A- 3 7 A' |gt»ofcWiB0{C 
ffl^TS. i B B B S^gf 7 0 0 ttTIili 1 2 h 

[0 2 2 6] $ns*g« 700 (Dmmnrn 1 5 ©t« 

«mH«, SHMUIl 3©Wna&l 3 a^t'SHJSnfc 
fittrtKHjQgRl 2 aStLTIf^. 03 7 (b) 

Ltz£o\z, mmwmi 3<DPiw<Dfflnffii 3 ate, m 
mmfemi 3©f^p9$i 3 afiizmm-zntzTmmmm 

1 2 JCJgf£;*nTH-5glPgBl 2 ate. MP8Bl4ai5 
itfMPgBl 3 aco^^lc^^o 

[0 2 2 7] C©«ft**g«7 0 0©iSlfcJi3 0£* 
ffiSrEPlwrst. 03 7 (a) (C^LtftfiHEQT 
«Stt5*JW<!6£-f*. ±Iilll 4©HilPg|5l 4 

til 2©MPgBl 2 a|*)T*$<E>tC?g*.&tr„ 
[0 2 2 8] TI^II 1.2©HPgU 2 a®Xy5>» 

ic n* ©t. «EE£EPina ftfcfcfi 

13 0 4" ©«ft^ 3 0a ©iErWfcte. M PgB 1 4 a 

f3 0 a®fl«WhUtf--&ftoTfiCQ. Maffil 2 
a04 , '6TSiafwSl6lUfc«l60*S» : F3 0 a 

MM 1 4 ©PPgB 14a CljJDA, 4 alCftftf 

S&BtC&STH^ttlf 1 2©**l;:BlO«l 2 a SIS 
teS^tKioT, MPSBl 4 art®ttA&?3 0 a© 

^w««#4ie(6]©a«siE«(c R-Dgmzmffl-fz z. t 
[0229] hpsei 2 aizftfo-rzmikms 0 

t««JEdtEPiQSn^^©T, MJPffil 2 ate*#<& 
F^PgBl 2 ate, tttttt«**Bfi]©*'Di:© 

^fig-rntej;^©T% wpgpi 4 an<D*>b\z 1 
fi£-rntf«t^. iosi2a©Mii, h»kh&i\ 



(25) 

48 

^T±mVtz<D£mCT*&2>. 

to 2 3 o] mm&mi 3 icbhihwi 3 a«ifd 
mi 3kpp«i 3 b&Mf$.Lrzm& (035) 

Rl#ll3Sffll>4it (t*J*.«*01) llffl^Ii 

-r^-fe, «f a ^gi7 0 ozmizmwL 
ft. mmmm 1 5 ©th4*« 1 2 ±a^ms 1 a 

©BJPfflU 4 a{C»lft-r*«*CBBa«l 2 ams 
8tfi£te, ±iEbfc*Jfi«JBl*J:)^2©iftftai*S«4: 

/Jn£Ia (ASWtCteES8 /xraHT) ©T\ HQffil2 
a±©«*fl:fi 1 3jWP~^»£fcte+#fc3&**«»&n 

[0 2 3 1 ] (S&KKMfflSttA&FgB'sCDjgffl) 

^jaswMfflUMna^s* (bit, r^ffl^n^ 

[0 2 3 2 ] £©WBffl«»**g«te. RStt-Ki 

t, mte. Bjai^Bis^aiatTTtes'it^-h'oa 

Rf^gt&TteSa^-F ©^£1131^5 
- K©^ B B B «^SMSJlffl^0J?)U^T (fit* 

30 *T©7t^*n^^a^#s©^ST«^ffi(cAW-r^tt 
^t©®«©it^te, «sig*««©ffl^fcjt:i;Tiii: 

g«fC*i^Tte, S*f^E- h*T©a*^T#^^SSt 
[0233] 038 A. 038 B*J;Z>'0 3 8 

03 8 Atr^LfcM^gy^iia^gei 5 otzmffimm 

1 ©MM^gfl 0 0 t, 0 3 8 BK^LfcPSfflSHR 

as^sa 550 ifMmmm 4 ©j&h^sb 500 

03 8 C»C^L^:Mffl^a*^gB6 5 OteHifi 

»*4©i«ft**8«6 0 0 1. *ft-fti**flSKni; 

HljiSWbT^?). i^ffl^aS^gBte, 0^bfcC 

50 w*«jifr-6itfc:«toT»&n*. 
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[0 2 3 4] 03 8 Al£;Sbfc?l£ii^gBl 5 0 \t. 
^lil 5 0±I«lll 4T«^BJ#«H^^^ 

15f«t^n^i*(l 5ltTl^tI12Rl: 

s^ttji i 4T£s:#rFjf gin 1 2R\i«a&D j s\ 
K&fesn (mmm&m \zMvxmsf)\zA^^yt(om 
^<D-m^mmt^t. K%fai$,Rtmj&mi$.7 t\t 
^omRtt&xm^zmuz z. tizttztf, mmzofz 

<fc o TSffli * EgiJ b T gl^f & H £ K T 3 o 
[0 2 3 5] fi£H3l^g«l 5 0 

m^sii o otmcte<DT\ mm&uzmc£?izm 
[0236] jwtic m^^mmi 5 o©a?^»jf££ 

[0 2 3 7 ] Mgfgil 5 0^6S^tK<icD£il\ 
TFTMl 0 0 acD^ffl'J (Hf »T» fClStt^tlfe 

A*-y^5-rh (tei^) frt>mmmwiT\z\fttTz>%; 
\t. mil mnfcm 1 3 . mw±mmnm 1 4 t & 
mvzmmv, m&m 3 0 ssx, *n*n*« 1 0 0 bm\z 

HiW^ns. 0 0 b»^A»t5* (AS 

ili^U $£11113 0 43<fctflj§1l#Jf 1 3£igT, SWT 

t, ttftssi 0 0 bwcttswsns. 

[0 2 3 8] C(D«t-5{C, KTS^fT^ftte 
iSJUf 3 0 £ 1 HL/WIjibfr^tmcftU SW^E-F 

(om^n oytttmikm 30*2 miiii-rs. Lfe*^ 

MoTi$-&J¥$ (d5) <DfSS)i3 0tC. |S|i;*l±£ 

Epjpr^i, mmmm£km3 otrckoxsttsu^x 

-v-3 >C0^b*i, SWft/W&HJf 3 0^<=>gtt&U 
^—>3 >»^fc:i;<h^-ifeL&<&D> iiI3 0 

[0 2 3 9] b^Lft^b, ^TiCBJBJ-r^cfcp^, * 

[0240] ti^sgi i5o«2 mmm<D^mmm 

SHiEE (T1«11 1 2 R t?t[S]tg 2 2 iOflWt 

ff) mn&mi 3\z£z>mi£&Tz%tfz><DT\ m 



(26) 

50 

mm®Tft\zWi£hm3 oizwrn-z nzmz (±mmmm 

1 4Ti^«2 2 t©p B 1(75«II) ck 9 

^CDife-S. KW®^RftcD&J|J13 0KJ:£'J*x-v 

>^bJ:0fe'>^^o ItAbT, Sg&B 3 0 ©ffiM#T 

tSitCi^T. SiS^«T|*|©f^S13 OtCiS'J 
^f—>3>Mt5WMR|*l©Mi3 OtCJzSU 

[0241] ±mLtc£o\z. *mw<Dm&minmwi 

^e- F<Dmm-5.%m¥f&t&m^zT&-3i-f2> z. ttm 
mttj.o. ttmz&^Tmm&ttmzmn. K-oh^ 

[0 2 4 2] i3 8B^#IL^'f., fiiKOffiffl 

20 s^na^sa 5 5 (XDm&tmftt&mwirz* mm 
m®.&m^i&w. 550 1 5 <D±mmmm 1 4 

Ritft&ttft&zm-rzmmmfrZMtfzznx&Q . t 
liin 2 T^SBj^n^^^fie^tiTv^,, ^ 
iii5Tis$n5^wi sitiiiii 1 4 
RtctoT^^n^sw^Rt. mwrmmmmi 

S«^gg 5 5 0 Ol^OlMlDm&Wtiffil&lt, H3 4C 

^iftiis*si5 0 0 tmmtz<DT\ ^(omwitz. 

30 [0 2 4 3] $cH3l^gg5 5 0 ©SW±««m« 1 4 
RWUPSBl 4 a£kft<Dmi$.!ft ITttti** SSIiR 
(*!) «^SH3 0CDjp££d 1 . SlfilifI14R 
©PgP^l 4 artM^it^Il 3«^DgEl 3 a ft 
Or&fcS. Silffi^Tft) ©i B B B I3 0©f5^d2 

SWffi^RftCC»/*$d 1C0^S)13 0£2[HljaiaU S 

from $ a 2 <Dm&m 3 0 & 1 ®m'&T%. u?t, m 

M»m 1 3®I$&d 1 i^L<T^^iJCJ;oT, d 

40 1 = d 2 / 2 t-rntf, sw^fe i^si^^^n-en 

Tz, «MSM5 5 0CDi^*«@l 5«, SBj§T«* 

mmi 2T*?it*ii 3©pipg5i 3 apuzm&zn 
x^s^fiE (SB^TissB 1 2 r±.izmn&m 1 3 *s 

iffffiL/ct^^fife) £WLT^£<7)T\ S^ffi^TftcDjgt 
S13 OlcE|]J0$n-5«)E«, SW««cRftW^ B B B ^3 

0 izwmznzm&tmis^K 
[0244] u-dx, KMm®Rfto>mikm 3 o©jp2 

d 1 tS^ffi^TftcD^ B B B «3 0<©iP^d 2i^2 • d 

50 1 =d 2<Dm%£ffi&rz>£o\zmfe-?tut, ymmm 
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caiS3t*«atSfli 3 o cj^xsits u ?^-~>3 >© 

3 0©Jp$<ha$ffi«T|*|©?£||/f 3 O©0Si*tHn 
£0&fr>£*MtlxT. 2 • d l=d2®Hfll* 
[0 2 4 5] ±IlfeA5l:, *»ajffli B B B g^gi5 

[0 2 4 6] Jfclc, 0 3 8C«'#flHUfcj&«&. flfi©Mffl 
3MA&jR£B6 5 0©«iS£»fls£*8iWf Mffl 
$!ttii&CT&B 6 5 0 ©i&iif «® 1 5 ®±iiil 1 4 

BigmJll 2TI4SM»M*»6»«SnT^5. &£ 
*«1 5T«j£3n*fe*B*tt. SW±II11 1 4 

[0247] *g as^&b 6 5 0 ©s*f ±«**)i 1 4 

1*3) ©*fil30©JIS4dl, S»±i#iil4R 
OBBPffll 4 a|*|*3j;tfS§»fc«l 3©IHgBl 3bfi 
0f&fc>*>. a»««T|*3) 0$SI3 0©Jf££d 3 
tf*. a^SI^TfiWf&JIJlS 0©J¥£d 3te, SS* 
ffiigtRrtWj&.HJf 3 0©ff£d 1 J:D&. g§«#Bl3 
©D3SB1 3 b<Dm2fttzli»\,\ RWt-KcaESCIf 
(Rttft) tt, K8*«*Ri*i©JS3d 1©BS 
13 0£2|eIffiiIU aiS^E— HO*SJr«F#-r*3l|e 

naaar*. ■*-&*>■&, a&3frPB'Aii3 on&Ki 
-r-5S§gi«d 3T. s»3t*««jwB 3 oft&m'&rzm 

M\$2 • d 1 

[0 2 4 8] — 2f, SiiBttT AQft Aft 3 0 
n^>mffi«, 1 3 bf*](Da%WtfcM 1 3 i:<£2>Bl£l$ 
T £§tt3©T. £a*£*R0ft£B3 0 

3 b|*]©t§*#:Jil 3©JP^5:iSSf-r^^«t(Cj:oT. 

$caji 3 o rt^iiis-r^sggtcoa^tces-r-S) U ^x- 
->3>«©a^t. MI3 o»cEPJn$ns«ffi©«m 
tci-aa^ (aj§BS^TrtcD?^si3 o t: Entrain 



(27) 

$AJI©JS£. i£«&B©ijfm**5J:i>*f5i®#)I©J5 
2. !£m#ffl©Q!]gl$©JP£ (HgB©?S£) ^ISSf -5^ 

mm t g ®mt$, t \z m. o t^- c-f & - 1 * -a . 

[0 2 4 9] iiSLfc.t^lC, #§gBJi©?&Ag*8B 6 

5osfflwi, a^-Hrottffi-a^*!fftttsftf 
±^mzn^xmm^mz&n, K-oh^b 

[0250] mm^mmmmiR^m^mm 150, 55 

0 43«fctf 6 5 O£0 3 8 A, 3 8 B&£Z$3 8 CTIt 
RW#ttB (±B$fc«TB*l*B) ©Slffi£¥filC«& 

5»«»«H©*ffi*eaiih«(ciinx-r*ciJr«t 

[0 2 5 1 ] S»#«B©^®fc|H]i2i*»*-r -Soffit 
20 UTtt. B*tf, fflf 6- 7 5 2 3 8^4i«fc:H*S 

[0 2 5 2] 09Atf. 7*M/v7h 
U^T. hB©:gWclH]iHi£2raiT-5>,> i&KKJSET. Dfl 

mmisfcfom tiTfe±i>. ~©ck?t;:LT 

so MSnfeSliftll 3 0DP3O*#f -5^ffi±tCSIt± 

[0 2 5 3] fit. 03 8 B*5J;Z>*3 8 Ctr^tfcjaqffl 
. H«A^St5 5 0*±tf 6 5 00*1:. S»±I* 
tll4RifflH5*j|ll:il>Ttt, 04 0 (a) 
(b) titfcil:, fflO&l 4 a©Xy5?«t*lt 

[0 2 5 4] *aSW©*j|*SSBf;*^Tfi. HDffi 

1 4a^tt5R*t±i#tii 4R%m?LZ>2mmm 

40 ffl^Sii l 5 (c<fcoT. MPB51 4 a<DXy^gB^± 

[0 2 5 5] LfrLUW<b* 03 9 (a) {C^b^c# 
iC. M^ll 3W*ffi{r«fiKLfelHCi (0 + CDHfilH 

3©r^Pg|51 3 a^HSISl 3 b tfif«tS J: o fcgBBSn 
^><h, 03 9 (b) iC^L/ttHl;, SP«14aOl7 
s?BBir*it*»«#JBi 3 ©J? ^ ^»mi; cfc o TH& 

^>„ ^©ct^tc. i«; ygcwsim^B 1 3(Dmmzwa 
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tt««fiTl/fct). WQfflU 4 a©tfc«£J:-3TiMttt« 
#E0] ©ttffi tfSfc o fc D T 4 . 

[0256] ^IT, 040 (a) tC^f <fc 5 (C, MP 
9514 a (Bitt^Hl 3©BBnai 3 a^feWl 3 
b) ©JffflO&ttttJIl 3©SMKtelH]fl£^£lt?\ 

TsftaffitTftt, H4o (b) \zi*-t&o\z, mu 

[0 2 5 7] ft*, S***««©*S*IHliI!ittk:iDX'r 

Die ^ffitst«tg^#-r?>ffimH^sw^*«©7 , eAW 
ttTfe«k^. stilt »A&*&B©£a*«tti;:aft 

[0 2 5 8] ftfflM«©EB) ft©iftt¥& 

*e&wr**s» : f**«£E*itB]iioRpKsiaEia]T*«t 

l/K »B$r*-K©£ifiElAjSiacA&jK£B©&*A 

i£*m±?zrc>t)<D. mytm^&mmm ©e 

■Httfceirnc&H-r*. 5fe©HJfi»» l *»S 5 TattW 
Ufc±T©*ft»**«©-»©*tR (MX. (2. TFT 
*ffii^f6]S1S) ©^ffliJ (ttAJI 3 0 
©«3t«t«»t*CtK:J:-3T. IMMrt-KOttA* 
* » 5 ^ t **T # * . 
[0 2 5 9] Jf, flft£©BB&BI 4 l-fc J;tf B 4 2 

s#flBLfca<6B!9if*. 0 4 i \tm±mf% mvtm <o 

FFtI) 4, B4 2ttmEEffliJ0tt« (ONKD £^ 

[0 2 6 0] 04 1 (a) «, TFT1S1 0 0 a* J: 
^ISHSI 0 0 b©*ft^n©*M£flM&K5 0 a* 

«fc# 5 o b£*ft^n#t--&«Aa*8«i o oa®i 

SW)iliIIIT'«i5, M«igtl0 0A(l 5fe©^ 
Jfi»SBl3a»5 5©tt*©*fta^$|«T*i3#*. 04 
1 (a) tSLfci^C, KAJI3 0^0*1^3 0 
a «@ffiftlEPSnRttC«SifiE^«M{CS-5. 
[0 2 6 1 ] 04 1 (b) tt. ttlS^Sll 0 0 A£ 
fcffflSISl 0 0 bM MUR#ffi) ^536*ffitt»*lR) 

CIBoTflfctSffl, <B7t*5 0a* 
=fc 1*5 0 b ©>§$«] PA©E«M#2:^iCW 
KSl/T^ft. 0*©*$£*EPP A,l teffigft* (±«) 
5 0 b©j§i®iMl£, (TflJ) 5 0a© 

^jSttPA2 Sr-S-tl^n^LT^-So 04 1 (b) \Ztjx 
Ltz£?\Z, «ft«5 0 a*«fctf5 0 b©HfiPA2 



(28) 

-5= Tftt>^, ilTtffiS 0 afcJ:LN'5 0 b«i7PXX3 
[0 2 6 2] «Eft^ttll$0!>«AII 3 0 ©iHcAJH 5 - 3 0 

a ©«i*fi:tts«®K»UTSittT**fcj&. m&m 3 

&43. W B /f 3 o \zmw.i tit. »«100a*S«tUt 
1 0 0 1> klWrftttAM 3 0©9iCtf UTSKTftftC 

[0 2 6 3] SjSErS]«ffi©«SB 3 0 tt, SittAWT 
io ««3ttCffi*BS*#X.*t»©T?, f»JA(l TFTMl 
0 0 aM#>5ttAJI3 0 fcS*fcA«fr*3fctt. iiftffi 
5 0 a£a»t _ 5£<fcl;:,fcoTi3ifittPA2k:j&-3;fcfi 
3tt*l^i**-r*iai»«3ttt*:D. *Ii3 0l:iIl:A 

Tl«5 0bl:AMtl). «3tt«5 0 a&kZfMftfo 
5 0 b©Si^WPA2 43J:U:PA 1 ttSV^CIfiXLT^ 
3©T, *ffrS*l 0 0 b*Si8Lfca»fi3fcttffi3frK 
5 0 bTRiRSn*. ^©iSS^, ttEft&fflttttaMA 

o oAaiisi/is, 

20 [0 2 6 4] *J£I^M>ciST«. 04 2 (a) £«fctf 
(b) fcjRl/fc«fc3K, M»f3 0aliMlSME 
|SjUTt»4. 04 2 (a) i5£tf (b) Ttt, ffi^$© 
fci6(3lt3©^4»cj«#4E(6]^« : &0*LT^S^\ 5fe 
©HJ6JBffil^6 5TlttWUfcJ:5K:, n©^*« 

ft\z&%.<Di&mvim®Eifammwi$.-$nTh&^. &, 

TommzH^Xh, 1 ^©*5cW4*c«^E(n|S:0^:T* 

io©iife*«*rtcttft©tts**«»e 

[0 2 6 5] jRWRMABffl Ltzi&ikftT 30a *ff 
so &AJI 3 0 tt, «*tf, T F T*1S 100a M«v&ttA 

130 \zmmzxm?2>yt\t, mxm 5 0 a ^iiii-r^ 

it»Cj:-3TaiattPA2fC»ofc«^lft«:Wr*S[ 

*[6j*»6Jlfc(lt&fi*«i:©a[»fl3t©ffl3t^l6lfc»UT 
¥fr^fc«S32T-5«fc'5JcElfi)UT^-5jSA^ : F3 0 
a, fccfctfSBEfrttMlc&Sj&JI:^ (tttttttil&S 
^©^^CffiB-rSiKA^) 3 0alt M13 0I: 

satAi*ufcitt»«5tk:tefflaES-^A«i:ir». fox, 

3 0 a**±IE©El*]*r6lfC**««JCAWL/fc 

40 mmmxte. myt^m^mmLrz^^x-mmmso^m 

ilU ftffi£«l 0 0 b£i§^T<i7\:«5 0 bKAftf 
«3fc«5 0 afcitflBStlSS 0 b©8»ttPA2:fc 

ttffi©*A« 3 0 ©-«©«««, WEBHmttBK*^ 
[0 2 6 6] fl^K 50a ©SiittP A 2 Cffi 

so ttBXT*J:5CErtlbTt»<B*»»¥3 0 a. fccfctf 
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mWMfatkmz&ZWLikft^Z 0 a£J0MD*IMH t 3 0 

i»f3 0 a®*teSFffi*»4 5*«a-r«*T«*t«t 

Kifi-3<K-3ftT/.ha<tt*. ISEoT, AWa««3t© 

f 30 a®»^*#»«^#fifc¥frTH:&lMB* 
T\ K-D. *«ft«*lft*»6Jlfct*0*»» : f-3 0 a 

©**tt*«¥ff*fcJ4axa^©ii«Ttt, « B B B i3 o 
**, nft«5 o bizxfH-rzt. ^<n-m±m?tfa 5 0 

b£j§i®-f£. £<Z>Sjat-£i!ft(DSte. ?&AJf3 0K 

»*. «^t. Mi3 ocaJinrrs«EE£iWffli-r*;i 

[0 2 6 7] (A/4«) ftfllOilllKEISnfc- 
j^O«3tt«i«SJitOMfc. 4»<D-&fiffi (A/4 

di^T**. 09*. tf, HH?10-3 0 1 
1 1 4^?6lcr^2nTU£4#iiJv;U^F*-f >E 

ita0&KEffl9KAJiicftaflra*Ai*3-e-&i*A&£ 

[0 2 6 8] 04 3& t fctf04 4£#fiSL&#e., A / 
41S«)fffl6KlWt5. H4 3tt«ffifcffl;!]n#SS£. 0 
4 4tt«BEB3JWtt«*-€-n-€ : n«it«|{C*UTl»<&. ft 

bT^#tUTA/4*frS»J£-r*{fcffiSS*a, Wfc 
rj£#«A/4fij tPfrSCtlCfS. HHTtt, ¥J| 

0 A / 4 HfeSfilcCO^Tsttit 5. 

[0 2 6 9] 04 3i3j:tf04 4HjSLfc*8tASjjMgB 

1 0 0 Bte. i£A**l£B 1 0 0 <DMW\Z* mytfas 0 
a*J;tf5 0 b t, A/4ffi6 0 a*3<tl>*6 0 b ££W 
Lll^. A/4«6 0 a*5<fctf6 0 btt, -?"©ilffltt 

^&l;fc«&lCR^£^©SffittlKttLT4 5° COflg 
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[0 2 7 0] i&AS^gB 100BH T FT1S 1 0 

o a (i&AH 3 o tttgatra) t«w-&tifc 

«ft*5 0 at©M»CA/4«6 0 atL ttltlXftl 
OObt, *©n«K«tt&ft&«fc«5 0 biOlHE 
A/41S6 0 bSr*LT^4 0 <S?frK5 0 3*3^^5 0 
bCO J ?-n^ncD^3ittPA2i3il>*PA 1, A/41S6 
io 0 a£cfctf6 0 b©*n-en©»ffl<*S L 2i5<fctfSL 
ltt, 04 3 (b) K^LfciSKESSftTHS. 
[0 2 7 1 ] A/4«60aOltltlSL2BMS5 
0 a©3§i@ttPA2 £4 5° ©fclt£:&U A/41S6 
0 b©IWSL 1 ttW5 0 bwSilttPA 1 £4 
5° ©ft££fr-$-<k'5l;:E113ttT^5. Sj^ttPAi 

feitfPA 2 irjB+BffllS L 2i3j;l>'SLl 

it, Wl^flKHAtf, H*Lfc«fc3fc, ^1110 

— *iaoa:e>w#t ! b*iao. £[io^e»p^£ 

20 fcfclHD) (C4 5«*ftf±5l:ElSnT^5. 

[0 2 7 2] 04 3 (a) K«LfcJ:3£, ttflt^EPin 

#J ittt, T F TM 10 0a ffifft* 5KAJI 3 0 CSIC 
At*-r*tt«, «3fc«5 0a£«D. «*3&lft*»A/4 
fi6 0aOlffiiSL2l:»l/T4 5 o ©KSHBftifc: 
0, A/41S6 0 afcTJHT*. £0>ifcR«ftttA/4« 

6 o ataar*;itfcj:oTmwifiK*»3n*. n 

«*tt«3tt«»*li»bfcS*T«JI« 3 0 £iIi®U 
so A/4«6 0 blCAWTS. A/41S6 0 b^IITSC 

4 5K0EIIMI3£&&0. flS3t«5 0 bt'Altt-5. A 
/4«6 0 b"*ajaUfcit»ffl3tOffl3t^r|nltt» «3fc« 

5 0 b©j§jSWPA 1 £B2:LTl>5©T, u^liHi 
3tt««ft«5 0br»iR$n*. SoT. «A$3%£* 

[0 2 7 3] «£EHlH0tt»TH. 04 4 (a) £J;tf 

(b) (c^b^cfc^j-, *a#*3 o aimm^mmm 

40 [0 2 7 4] ttttttlM&EiaiL&Stfta^S 0 a £#tf 

jKAM 3 o it, m&m 3 o \z\%srz>mz^<DU%-}5&\ 

\ZfoV1t®te&*5-%.Z>. TFTffil 0 0 a 

M^&MH3 0 tSiftKA»-r*3ttt. fi7t«5 0 a 
^il^-r^^ttCi-^T, i)t^*U/4S6 0a© 
I»SL 2tC*tbT4 5° CDiEiB«3tt*0. A/4 
«6 0 aKASfr-5. i©Bi»fi^ttA/4fi6 0 a* 

m&mfaftmz&zm&tt? (*»««»ei^<o+^h 

tit5«f B ^f) 3 0all ffillJl3 OUSitiCAW 
so UfcfllXKffiffiJI****^. fi^oT, i^f3 0a 
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£*ttJ#bfc££T$il]i3 0£iI$U A/4«6 0b 
fcAStl"*. A/41S6 0 b £ffii®-r£ oTR 
«3ttt. «3t*K>l!6«iBffl«lSLlK»bT4 5«Oia« 
<Bft£ftD, <m%fab 0 blCAtfTSo A/4«6 0b 
Siffijaixfcai»«3t©«it*lSltt. filftS 5 0 b ©3Si@ 
WlPA 1 ilXLTHSWT. d©E^fi7 1 ett{i^«5 

[0 2 7 5] — A/4«6 0 b fc<fc oTEiUfil^^ 
^30 a^roj^f B ^3 0 a££trffi«KAI*UfcR 

£&£) . ftoT, A/41&6 0 b^ililLfcfilTt©- 
8Btt«3t«5 0 b£iliIT3. ^WitiSTSfiTtCDft 

»c«koTW«E;£n»S. fot, ttM 3 0 (cBUirf & 
«JESfWWT*;:£k:«t::3T. WM£5*jOTTflB&&«. 
[0 2 7 6] ±JfiLfc«k3t,' A/4S6 0 a*5J:lX6 
0 b £ $ 6. IC#T 2>tt £|$3%gB 10 0BI1 «fltEPftJ 

tt«T«*««tttft*«i«3ft«, Sifi&ftsi«e aura 
n**tt»ttt*«a**s«i o oAtJtRu. mm 

*^§£« 10 0BI1 ttA&FgB 10 0 A <fc D *>3tW 
fflgfcs (£»Bn*) »K©Kir»*3S*3(IS*r 

[0 2 7 7] -f&lZ. *1©A/4I6 0 ai5£tf 6 0 

«, A/4«6 0 a*5ctyC6 0 bibt. 
i£H&fi#5 5 0 nm(D^;lC*fUTA/4^fr$r^S-r 
*«t-5Cf^K3nfcA/4SS:ffl^*i:, #©Bfij&«5 
5 0 nmd^-fn-5^^A/4^#*^ttTn-5^i 

■*■©*§*, ilS^gil 0 0BTH, US* 
ttffiKEUT, BRA* 5 5 0 nrnTi^-rnfcBl^*^ 
M5 0b5IiL. *®*S*. fi^'tSt^4t 

[0 2 7 8] C(D^%ijkftt&\Z£irtZ>&-3Zmgl<D%.± 
Zfflffl-T Z>tc®\Z. B4 5lC3jVr*ft«jj*BBl'0 0C 
<D£o\Z, 0 a 5 0 b ©igjIttlP A 2 :fc 

.fctXPA 1 SrS^trffi^SlJ, A/4«6 0afe 

J; 1/6 0 bWilfflfflSL 2 43cktfS L 1 

B?frK5 0 atDSiilftP A 2 £ A/4^6 0 a© 
5S+@$[b SL2t, 43<fctf«3te«5 0 b©BfflWPAl £ 
A/4fi6 0bOitt8*SLltB. MS^gilO 



(30) 

^»J;5tC, A/41S6 6 aCDilffilfllS L 2 £ 
A/4«6 0 bttilfflMS L 1 £^S^lCift35f £<fc5 
tCSESTSd^CfcoT. A/41S6 0 a&J;tf A/4« 

6 o bo-f-n-fn^flr-rsJBSf^sa^ttoiSfi^iR^s 

OpI«3t**«3t« 5 0 bfcJ:oT!RiK3ft. 
*J&*B££n*. IfiC. A/4S6 0 a£>£tf A/4«6 
0 b£LT|s|-©A/4« {'pt±< £ fcHUtm^&B 
)SSn&A/4S) SfflUSCiWSUi, ^©i? 

ffl^4«BEJ:Dt)*fliik:. Bft«7FBB£«j£f4;i£ 

[0 2 7 9] ±a!ty u c¥«CDA/4«6 0 a££!>'6 0 

lt3feo*#5i#©fg££fflf&J1-Ste©#r*£LT, ¥B 
0A/4StftAT.- £WaU/41££JB^3#rfea*£ 
*. J£««A/4««. ffi$C©fi*ailffi£fflJfT-5>££ 
fc±oTBfi#tt©B»£ffi»U <5Mft£# (4 0 0 
nm~8 0 0 nm) KMoTAM^ftSrSSST-S. Ja 
20 #«A/4«tt, #Jx.tf> #«CDA/4«£^H©¥iS 
ft« (£TF, TA/2«J izWTZ. ) 
£ K «fc o T»j£T -5 H £ d»T * * . 

[0 2 8 0] 04 6 H^L^if B S^gBl 0 0D(i 
BftB^Bfil 0 OcDMWc. fiiftffi5 0 a&itfS 0 
b£, A/4«60a*J:tf60bt. A/2f70a 
43«ktf7 0 bStl/T^. TFTiSl 0 0 a ©fl-fflij 

(BUB 3 0 £ttE*f«) fctt, BAB 3 OftfrSM 
IC, A/4«60a, A/2S70a, *«fctWH3t«5 

o ajwsttsn, affaSBi o o h(D9\-m\z\t. m&m 

so 3 0«j*»6It, A/4«6 0b. A/2<S70b> 
«t^«3t«5 0 b^Klt^tlT^-So 
[0 2 8 1 ] «[6]S«1 0 0 b±Kffi«£ftfcA/4« 
6 0 b. A/2«70b, 43<J:^iB7 l effi5 0 bH 04 

6 (b) \z^-r zoiz^ft^tKDyt^mtm&ztiT^ 

*. <S7t«5 0 b©Sj§ttPA 1 £ A/2i7 0 b<D'& 
fiiSL3tOW©«o (° ) £T*£€N <S7t« 5 
0 bCO^iS^PA 1 tX/4WL6 0 b»31ffi$iSL 1 £ 
CDW©^*52 a±4 5° £^-5 J; ^ [CiHS^ tlTVi-5„ 
[0 2 8 2] TFTII1 0 0 alKElStlfc 

40 A/4S60a, A/2|70a, «fcZ>'«7t1S 5 0 a 
li. 04 6 (c) fc^T«fc3K-tn-€ t ft©tt*tt*<e« 
StlT^S. M?t«5 0 aCDSillftP A2 £ A/21S7 
0 aOilffl(*SL4£CDIWOftS:i3 (° ) fTZtt, 
myt&L5 0 a©Sj^l4PA2 £A/4«6 0 aWjlfflWl 

5 L 2 £©|HJ©ft#2 /3 ±4 5° £&«J:3CEilSn 

Sfe, d>t«5 0 a©jgj!ttlPA 2 £ A/4« 

6 0 a©Iffl|SL2 £©ra©^©^ (2 0 ±4 5° ) 
«. IM5 0 bOliiPA 1 i A/4S6 0 b©I 
«iSL 1 £V>m<Dft (2 a±4 5° ) tff^HRt 

so *«fcp£K:£;£ftT^*. -Tfcib*. PA1 £«ffittS 
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Llt©raW2a + 45' ©<ht\ jSiSfftP A 2 £ 
JIffiWSL 2 tONl<D&tf2 0 + 4 5°. tt±Z> £ o \ZWL 

[0 2 8 3 ] TFTlffil 0 0 a Wfr t>mW.$lfaVim\Z 
&-5i£JIJi3 0 \zmmiZ AM lstzft\t, <Ift1£5 0a£ 
ilOlM&filft.h&D, A/2&7 0 a£iloT<lft«5 
0 a<D^3iWPA2 t;#lT2 0 ©£S©{B:ft7j|fi]£W 
-fZ>)M.&m%\Zt&Z>. Z.<D\M.%km%\$. A/4«6 0a 

<i£*t#bfc;£i;#tilli3 0£iIi§U A/4«6 0 b io 
tCAtfrSo A/4fi6 0bl:J:oT, A/4«60bffl 
IfflttSL 1 5S«M©(i^^5tt?. 
a^<l^tC^$tl«)„ d©fiit§l{i§7tte. A/2S7 0 
bllA«UTA/4g6 0 b©5If@ttSL 1 {C*fbT2 

/3 + 4 5g.(Dm&(Dmmm9et£i.t). mtttms obizx 

ttT-5. d^T, A/2«7 0 b^aiiLfeifi^ii^W 
«ft«5 0 b©SSttPAl titXbT^ 
5©t, ^Oit*«3tttt«)t«5 0b-C!ftJRSn*. 

T^WMttiZ). 20 

[0 2 8 4] .^SS^ggl 0 0DfC43^T«, A/4 
ffi6 0 a£fil7te1&5 0 a £©|H], 45<fctfA/4«6 0b 
t«3t*5 ObtCWt:, A/2«7 0 afc<ktf A/2« 
7 0 bS-ttl-6n*bT*3 0> A/2«7 0 ai5j:LN*7 
0 b*tA/4«6 0 a£J;tf 6 0 b ©J3#T^S7jtt©& 

[0 2 8 5] £©M**#*fc*tt*fit*#«*©§8£ 

0 0 E©J:5lC, Mft«5 0 afciZ>*5 0 b©3Siiitt]P so 
A2fc«fct>*PA 1 *S^tCifiXai±. A/4«6 
0 a&£Zt6 0 b©ilffi|ftSL 2feJ;tXSL 1 
ffl3K3-fr. 2<=>iC. A/2ffi7 0 a£>«fcZ>*7 0 b©ilffl 
ttSL4*J:^SL'3*S^t:itSEa#*. flK 
S50 b©*&ttP A 1 i A/ 21K7 0 bOltBiSL 
3t©WOft*o (° ) iTStt, «ft«5 0b©S 
iittP A 1 £:A/41&6 0 bClffiiSL 1 <t©W©£l 
*«2a±4 5° t^tSJ:ofCiSSanT*30, <l?t1S5 
0 a©iSi®$|SPA2 tA/2i7 0 a ©ilffltt S L 4 £ 
ftliqofttfa. |%C5 0 a©S>IttPA2 tA/4« 40 
6 0 a©j!ffl«lSL 2 t<Dffl<Dft&2 a±4 5° tft-S 
J:5l:E14ftT^5. dftffi 5 0 a ©jgilMlP 

A2£A/41£60 a©3ffliflSL 2 troPel© £©£) 

(2 a ±4 5° ) 14, MXm5 0 b©j§iS$iPAl t A 
/4S6 0 bffllffliSL 1 t<Dm<Dfi (2a±4 5 

[0 2 8 6] £©<fc3f;:, ffiiftIS 5 0 a 5 0 b © 

SilWI^±. A/41S6 0 ai5<fctf 6 0 b©3I*B$|]j|B] 
±. A/2^7 0 afect^7 0 b©affitt|S)± 

^^-tl^tlS^tCfixait^C ttCckoT. A/4}£6 so 



ft? 

o a*j«ktf a/41£6 o b®-tn-fn*«=&-r*jasf*a 
jRsn. «i^»iiooEH m^^mmi o o 

[0 2 8 7] ±i£©iaaET^ i&Ajf 3 0 fcSilfcAH 

S@IC*3^T, #fcSiSSlC*3^Tt4. j&lll 3 0 iCg 
EKA» , rft3tt**36*t:« i bSf#T-S*«, »£i§§II3 OK 

»»KAifr«3tt*>**K*-*r*. «iwi3 0fcisw> 

CA«t53tf3;. SHSar&]«M©^ H s B B3 OtrckoTfc 

*JHS*«IBT»*'<#iiaiBlRltt«t:*lr>T3tSn*« 
[0 2 8 8] £©#»A#3fcK»T*teffiS££ffi«rr* 

^ > h 7A Mts*-ra«»a*s«snsT4 - 
-e^s, £©«s«««n m-<DimmfiL-?$> 

s&, mftffimfazmvzfcmte. tftsuo 

0a»W (tt£J|3 Ofr <=>**> is t,>#J) «*t"C*>, M 
famWLl 0 0 bon-MtzWT'h. %.fzT FTSS 1 0 0 
a<h*f[6]M£l 0 0 bOM^O^flJKSftttTfeJ:^. 
[0 2 8 9] fcis. ±|E©A/4jSfi*©jKW»4. 

[0 2 9 0] 

mmm: utiz. mmmizm^x^mm^wtmr 

/cC^o ±H«*B^*-r^^PgI5*5cfctX4 ] ^g|5© 

a^-> aevt+mw.) tt. nmrnmix-mmLTzm^ 

[0 2 9 1 ] (HJS0iJ 1 ) *SS0iJ 1 ©Sii^iSAS^S 
18 0 0©^fffiH^ia4 8tC, ¥S1^14 9C*ft? 
n^T. 04 8(1 04 9 4"©4 8 A- 4 8 A* &\Zfe 
■ofzffiWMT'&Z,, 

[0292] mmmm^m^m 8 o o «. ^jxtt'. 

3. 5I18^i(h , 7h»«8 4 0X»2 2 0, >*-y 
he7f«8 6 wmxl2 2 9 (tm)©TFT» B B B « 

[0 2 9 3] ^A«^g@8 0 Ott. TFT1S8 0 0 
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at, *fp5]S«8 0 0 b t, un&O.Wi:EKSnfct 

mi o s«. m*»*ffia*#*.&*i*v-.xE»i i 4 

l:TFT118^l/T»«3nifiO. TFT118 

tSftfcTFT 1 1 8 ftTI^ 1 0 5 

[0 2 9 4] 10511 T««*« 102t, 

±Jf*«il 104i, ^n&KIWlCRtt&nfcWIIttli 

ORfflttAJI 1 0 7i5j;tf!§7 l d£}Sjj§Jl 10 3) 
LTt^„ TJI4MM 1 0 2 <h±)i#SH 1 0 4 fctt, 
3>^i7 HjJn— ;H 0 7 a \Z&^T15.Wzn^&)\Zi&ffi, 
Snt^S. ±«#«« 10 4(1 HangB l 04a5:t 

HPBB10 4att, y-hE«Sll 0-8t, V- 
xEii l 4t, «ib^*E^i i 9tl:<totlin 

5<fi*i:ifi)i^nT^4. mmm*iiz:t\z2-D<Dffl 

PEG 10 4 a«2ntl>5. 

[0295] mm-gwsm ii9n tkm^mo 

iwsfttifj*. ttii^ME^i i 9ii, y-bmmm 
1 1 ozfrLTttfa-rzymmnmi 02t. 

fci6l;:t§:tt<=>n&. grift. *t8)£**#l&LT*>«fclr» 

u m®®m<Dmmit±m<D&i\zmt>titi.\,\ 

[0 2 9 6] SI". 05OA€#IUAS^, tt£l$a* 
SB 8 0 0CTFTSS8 0 0 aOjHS^SsSrWIirr 
-5. 

[0297] 05OA (a) Ir^f ct^tC, j£ft&89i 
lfil0 1±l:, ^glCfSUT, ^-X3-MtLT 
Ta 2 0 5 . S I 02at'A>5ft5»»I (^HS) £ffi*J& 
T4. ■€■©». A 1 , Mo. Taftt>5654MlS; 

*. iOit, ffi£)$SEttl 1 9*HC*m£m>T 
[0 2 9 8] ifcfC, y-Hgl 0 8£g5=t3tC, S 

* i o i ©sffiotais^sic^- bmmm 1 1 o 

-f CIT'll f$S3 0 0 nm©S i NxI^P- 
CVDSiwckO*«b, y-hi^&Hl 1 O^^fig-T 
5. ftfc, y-Mil0 8SWftLT, COil 

[0299] y- bmmm 1 1 o±»c, ^**;mi 1 
m^xsmm^y^^ vmi 1 2i^s i h^s^l 



tcvdst««T5. i ii:ii mzm 

15 0 nmcD 7 ; t;i/77XS i I^fflk ttS3>^:7 
hll 1 2\Z\$mZm5 0 nmCD'J ym<D-*Wfo* h*- 

tf>^b/i7 ; E;u7T7.s i ttimas i m&m^ 

•5. utieoS i ISHC 1 + S F§<D&'£-tt7,\Z&Z> 

Yv-{3Ly?-yy&ts.z\z&r ) n>?--yy-$-z>z-h\z 
cfcoT, ft^Hl 1 i*J:tftMi:J>*£ m l 

[0 3 0 0] -?-<D|g, 05 OA (b) fc^ST J^K, T 
io Jii»«»*«lriE-r4aW*«JI(ITO) 1 0 2SX^y 

L Mo, Taaa^^iillH, 1 1 5 

^-x>y-r^^ttrj;oT, y-xtn i 3. ii 

4i5,ktf K W>m®l 1 3, 1 1 5^Mt5 (fit, 

' t, rv-7.«ffii i 4j *3«ttK rnu^f >««i i 
5 j tste-r^c ) . v-^tn i4 43ct^FK> 

til 1 5te^n^-**12Jf«fig£WU ITOI102 
d>e>^-5S«Bfc#WW^l 1 3 4#LTl^, I TO 

20 H0 2I1 2 mffim<Di&mmm<D-Fmmmm t lti 

[0 3 0 1 ] #fC> 0 5 0 A ( c ) (C^T «t 0\Zs Si 
Nx&t*A^&5lII^CVDSl:Tl53 0 0 nm*t 

urn ^^--y^vxmmmmm 1 o 7^^-r 

03iITO1102 ts«awic»«T*fc»«)a> 

h*-;H 0 7 a^iUilEil 1 9_h<7>JiP B 1*g 

iiio7 c^-r*. 

[0 3 0 2] 05 OA (d) [C^-r<tPtC, CCD 

30 mmieftji i o 7 ±K«*#ji£fc*aS3tfl:»flBH 1 o 
3 £j£/&u g5^tt«j3g« i o 3 &mftj£&zmm-?z> 
z\t\z£iT\ mmmmmi o i<n^y$i> h*-;n 

0 7 afttHW >til 0 2£^Lli$-t!-&MPgl$l 0 
3 a«rJ«»TS. SttttWHJil 0 3 tt, ^v 5 
SURftttWIBU SRtt»®7*'JJMHB : JtBMt* 

3. 7)£JHU, IBJ1. 5 unKDffSlCJBJfcSn*. A 

IgT#S3fcttttffiJBfcllBPS51 0 3 a£JfcEScUT&J: 

40 t^„ 

[0 3 0 3] 05 OA (e) IC^Tcfc 3 A IB] 

mmm 1 o 7 fe^^^tt^ugs 1 0 3 

1 0 l±tc. ±H^*«<&1ifiK1-^S9!^««(I TO) 
1 0 4$r7.7ly^'J >^t«fc»5lKjl 0 OnmOf^fl: 

[0 3 0 4] SBJ^ftHl 0 4tC^Pg|51 0 4 

aSJUSn^ifci^T. B4 SKSLfcTFTSMS 
8 0 0 aitmZtlZ. fflQffil 0 4 aCDJKfiKH ^tjx. 

so [0 3 0 5] SW»tI10 4±l:, 7*M/i?XMJ 
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PgBl 0 4 a£JES$-f£„ 7* h h»£ 

fiJgTfS. :iT*tt, 39i*«Jil 0 4<Dfflami 0 4 
atbT. a = 68((m, b = 5 9ym (0cpCD±{U) 
t, a = 68«m, b = 36wm (0<F<£>T#J) (D2M 

[0 3 0 6] ^©i^lCLT, I TOIA^ft:5TI# 
tI10 2i, ITOi*eSI.±iitI104t > 

^n^op B iic^^>jip B iffii»s i o 7 fcctix^m^H i o 
mm.8 o o a^f#e»n-2)„ 

[0 3 0 7] ZL ^T«, ±«*lttJi 1 0 4 <bT«*fttJl 

i o 2©F B in»*nfci5im#:)ittJirp^si:a 1 o 7 t!S 
Ttttffijmi 0 3 i®2iTM^nxi^^ totem 

tt*K, ^-rn^-73T^fi£bTfcJ:^b> ^^fcffico 
If £^rA,TfeJ:^. ±««tt)f tTII^IlgtOF-mciS: 
tt£>n3!£tt#JlHu ±««««©r?iPa5l 0 4a©I 
.y vpfltc$il#^£ffi,f4$1t S£4*m^££ U 5 J: o \z 

Mf$.zntu$£<, g&K©jBg(iis 

[0 3 0 8] 05 0B£#flBLfc**e>, SSft«*^B8 

0 0©TFT£lR8 0 0 aroffiCjajfi^SiftWr*. 
[0309] I50B (a) \ZtkT£o\Z. fi&m&mW 

Ta20 5 , S i 02fc£a»&fc*tt*Jl WF0^) 
fiET^.o Al, Mo, Tatt£d»&tt«&HJ| 

J:oTy-h«tt (y-hEttfe^tr) 1 0 8 

-5. Ti/Al/Ti©9iI5:ffl^Ty- 

htli0 8«f5. coit, Mlb$SGISi l 

[0310] y- 1 0 8 £ffi-5 J: 5 lz. » 

« 1 0 1 ©Sffi©S«£ifiK:#- hlftKJI 1 1 0 
T*. ddTte, J*$^3 0 0 nm©S i NxgtSP- 
CVD&fcJ: t)li«U y-hS&i&JIl 1 0ZKf&? 

[0311] y-h«e»ii i o±(c, ft^;ni i 

l*«fctf**:3>*0 Ml 1 2tft4S i H^S^eL 
TCVD?rr**fM»T3<, ft*)Hi i n:(i icfifi 

1 5 0 nmCTt^yXS i H£fflt^ tt®n>^^ 
hJll 1 2fcttJPStt5 0 nmO'J >3?©^*fG#l£ K — 
tf>^Lfc7t;U7 77,S i i&ttMSS i H SrfflU 
-5c cn^COS i I^HC 1 +S F6©jg-Q-^XIC 

K 5 -f x 5=- > <h* \z <fc 9 - - > if? 5 Z. t \Z 

<tot, 5=-r^;n i i Hd^umm^y^i' mi 1 

[0312] EI 5 0 B (b) Kijrf J: 3 A 



(33) 

1. Mo, Taftt>6S54H7 114, 1 1 55 
mm?** ::t*ll Al/Ti©«il^ffl^5. C 

S@ 1 1 4t5«ttXKK>«Sl 1 & 
fC, V-**Bl 1 4*itfHI/'f >ttll 1 5^-77. 
^tCbT, HC 1 +SF6©S^^lC«t4 FS-fly 

?->!fmiZK.&*)H9--if-t*z.k.\z&'3x* mm 

3>$?hmi 1 2 <D=F+ yaffil 1 2 g^l7f>f 

-rs. 

to [0.3 133 B5 0B (c) C*ti3fc. SI 

Nxfr£A»5fcS*SSJl£CVDftfcTtt3 0 0 nmift 

*. =>^o«rc«, mzB&-fz> I TOI^6 

&3TJi«ttJi 10 2tKH >*M 1 1 5 
K*&irt-5fc#>ron>37/7 h*-;H 0 7 aSrffilb^ft 

eh 19 ±.<Dsmm%im 1 o 7 \zm-$%* 

[0 3 14] 05 0 B (d) \Z7f<?£o\Z, TS 

••JBSfcfifc-TSSiJMMM (ITO) 102t7/b 
*U >y&iCJ:'9^1 4 0 nmOf^lcMtli. 
20 [0 3 1 5] ^fC, 05 0 B (e) iZT^-t^oiZ. Z.CO 

i Toi*^/i5Ti«ti 1 0 2±.\zmn&mtf3.% 
mft&mmm 1 0 3 *»j*u Bftttwnjii 035® 
3t*«twi«i-ra^tt«toT, 1 Toi*5/i5Ti 

1 0 2£ffiltt£-fc»-£MPg|$l 0 3 aMItl.. 
SgftftWJlJi 1 0 3 «, Mitf. #^S«^tt»JIB (J 
S'Ra«©7^U;U»IIB: jt»«*3. 7) 

i. 5Min©»sfc«rit$n*. ft*, myt&mmmi 

■/X hSffi^*?* hU7^77-fHT#itt« 
so JtKMQaBl 0 3 a^MLTfciK 

[0316] *tC, 0 5 0 B ( f ) £*T<fc 3 (C, «ft 

ttMs i o 3 l o i ±s~. ±««m* 

SMnSiiti (ito) 1 o 4£xaw*'J> 

^tefc«fc9iKll 0 0 nm<DmZ\ZBifctZ>. 

[0317] z\<D'&, mwmnmi o 4khp«i o 4 

a*JgJ«-r«JltlC«toT. H4-8K*bfcTFTS« 
8 0 0 a*Sff.n5. F^PgUl 0 4 a(DMl&\Z. Mz. 

[0 3 18] }gBJ!jSfiJf 1 0 4±tC. 7* hl/vT. htt 
« W^mflJL, 7*hU7y'77^-7nt7T 1 fiTr^O 
/^->©7t h Uv^ MS:^n. I©l/-7Xh 
H * v x ^ t b T x -7 > y f -5 Z. t \z ct o T ffl P SB 1 

[0 3 1 9 ] d©<t 5 tLT. I TOI^5>&5TIi 
tll0 2t, ITOl!i^ft5±I«iIl 0 4t, 

^ne.©Mf'**JiWiie»jii o 7 *3cttXM*#:« 1 0 

3i^6«ricSn*2H«!jfi©|fe*flSS«|>L*TFT 
1S8 0 0 a**#6n*. 

50 [o 3 2 0] tmmnmtTmmnmtoffiizmvzn 



•1 " ? » 
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z>mm<&m\t. ±»#mjf ©mipgu o a a ©x 
\z m. n * mm s -e * #4 * « n- * ± c % £ ? \z m s 

[0 3 2 1 ] ttffiSff 8 0 0bll feftttSHS 

Si 2 l±{CX/1>y^U>^SrfflV>TI TO*&SS 
atoms 1 2 2*mf8it*. 

[0 3 2 2] ±iEOJ:5l:l/T#6nfcTFTlfi8 0 
0 a*J:tf*H6]£«8 0 0 b©rttt&SlcgiftEfr£i9 

ir>T. ^*Eftil£«tS.> SiSEfrJf }c-7k*>y$!i 

[0323] ^r^]*«8 o o b<DfoMmw\z. wAtf, 

S'-JWWftJlUT, ^lI8 0 0 btTFTH8 0 
0 atSrftSD^to-a-*. fclAtf, *;^&S!© 

flfflRiSSttStt 5*Vf y ^ ffilMA (An = 0. 
0 9 9 6) £#-r ?;PJH««H)U%:trt4«aAr<&. ' 
©«k5KLT, *fi^^;U«»»6tl«». ft 43. ?£JIS^ 

IS, TFTlfi 8 0 0 a i>^[n|SiS8 0 0 b) Zlft 

[0 3 2 4] #^nfc^/1*WTFTlg8 0 0 a 
®nflllC«3t«5 0a5, *ffrS«8 0 0 b©ft«fc(H 
M5 0b Sri2Mi-5.o 5 0a t&?tm 5 0 a © 

aa«itts^fca52rsj:3k:E«-rs (B4i (b) 

[0325] c©«fe-5fcUT»e.n*«sa*s«tt, 
mmsiEP*^ (L#^ffl«jE*8i©ttm&9ijbPUT^-2) 

[0 3 2 6] C©t a a B S^S18 0 0©?S B a B «(C 

«JE (L*lr>«*BE£U:0>«E) ^rWJDLfet^©^^ 

Moif^i^wci 5 1 kst. m 5 1 awssr* 

[0 3 2 7] 05 1 tC^Lfcfc^lC, F^PgBl 04a« 

a. mmmfaVim<Dmghft?z*'b\zi&&Vimn&fais 

Tl^5. :tlll MPgBl 0 4 a 2 ««£©*& 

fe. mi£Wiovim\z&^Tm? nxmzmmmmzti 
^©iSTt^^i^fT^fetja^-r^^^] orfcfes, m 

3t«5 0 a©Si®itt£W£fc««3T3;>Jfa) KffiJI 



(34) 

#T#EfaLT^*««£®igLfcEiS(lftW:. ftAJI 

s»&aiS-r-&©T, <f7t«5 o bn«toT©iR^n. 

*^iD$nfc^Bl*f^Srffi^TI/i-5©T. 8£,§lJlte?(a# 

a32-r^<i7 l e«©KiR«i^^TnfefiST«7 , e^ii^$ 

[0 3 2 8] *ffEPJjDtt<fgT. e< (9i*<) ft 

IIT*££KJ:oT«IIJi©Effltt»fc3M;31*\ 

[0329] aanatsiriKttx-r*— »o***5 o 

a*«ttX5 0b©EBtt±IE©«CISSn-r, y-hE 

#Efltt*£fc4fiittEfaS8U*JBfc©T. <B7t«©il 

5. y-HEH (XttV-^EH) t¥fT*fc« 

Ixt a#|p]l;:«ft«©8ffiili4»5rr § £ t tcj; o 

j&tt*>£>4 5 0 l£43^Tft ! &{£<ft£a>£>T'i&£. $5, 

«tt£K5rr*i, y-hEH^&©^i*«#n«to 
t> y-hE^wifi^Jc^a-rs^s^^, y-hE 

[0 3 3 0] A/4«*ffl-H*itJC«toT*ii 

[0 3 3 1 ] ^^©^fa^^gBS 0 Ott, SfiE 
[BjS©y--7U^7^ ^^r— h*©jScBt**Tfel3, ®n 

(6]Lfc^ B 3 B )l^>FiJfflLT^-g>©T, »6ig)5^4!|[tfeli 
so [0 3 3 2] i^^«®©«igtt, «3j5Ufc«ifiK 
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[0 3 3 3] (^i£^J 2 ) mSEtfiJ 2 ©3iB£!ttA&3*£l 

B©te**«tt, ^{SJ 1 ©ft A&3*&B 8 0 0 K It 

1 TWKLfcB*©/1* — >SIH4^t*«T$*. * 
*»*©«£*»&«. 019 (b) tC^Lfc^^->^* 
ff$LK £&, HP«*J«fctf*£«©iiiWJt*tt, 0 

2 2 « #Hg t ft *» s ggn l &»«■ k«£ -3 xmmit s n 

[0 3 3 4] liJifcl 2 ©ttA**£B©4lljfi&£tfl&ff3 
£»0rr*fflM::. £;««1©*A8*&B8 0 Oj&*#L 

[0 3 3 5] SE-f, %A£a*gB 8 0 0 ©±«^«J1 1 
0 4>Wr*BBP»l 0 4 a (tt£*£fr>2r. 04 9* 
©±<ffl©l»Pg|5 : a = 6 8 Mm, b=5 9/zm) II +)• 
<X#*J£tSW;*:#^©T\ 3 0 ICHEESrEPiDLT 

^6, BBP^l 0 4 aftt;:<afit-5i&AB3 0#£5£L 

[0 3 3 6] 3cfc, 0 4 9 4>©T#J©8§P§I$1 0 4 a© 
TWiyi^Siy-hfilSl 0 8 £©|HI©«tf (7-7. 
«SCJFffft^lfi]©<i7j^2 5 /zm) ©<fce>(C, WPgCl 
0 4 aCDX«>^gB^e>OSE86*iS^^©^AS3 0 

Sfc, MPgPl 0 4 aCDX-y-^gU^e>Sinfe 
±JI3J^Jf 1 0 4©Xy>?aJ 0 4 9*CD*T 

ttifi) ICfeg-f -5J&AH 3 Ott, MP«104aK«fco 

T£jssn*»«>«#£. y-xESi 14 (ii3) 

#»*3tt'*©T. $cA#^3 0 affl«^[S]!jJI$^ 

[0 3 3 7] 05 2&«fctf0 5 3£#HBL&a*£, HJ6 
fll2©«A**8B9 0 0 ©«£<!: »|^<!:£ IK 
«A8-*£B9 0 0©*rB5B*B5 2K, ¥®0£0 5 

3 tc-en-en^-r. 15211 053 4 , ©52a-52 

A' 8CiBt)fcffiIBT»4. £TF©R9mi, BA$ 
^g«9 0 O©ttj$££©5 5$2i0!ll©ttA£;i*&B 
8 0 0©*«S*tHB«»CBIi;«fll?&«-r*»l«BB 

SB 9 0 0ttttA**SB8 0 0 tfOtWfcHt^a-t 

[0 3 3 8] B5 2£jj*LfcJ:3fc, *A3R*SB9 0 



(35) 

0©±MtI10 4lt Jt««K£»©, Jt«W/hS 
ftHP»10 4a**l/TH4. ^'T«, fi««f 1 
0 5ft (±i^tI10 4» fc, 2 3ffl©HJ&©fflP 
»1 0 4 aft»JBl/Tlr»*. BDffil 0 4 a©ES(i2 
0/imiLT, fr*rt*fcttJI*rtI (y-hEi»*fctt 
7-*Eafc¥fTfc#|S]) fcl**"r*BlQ«l 0 4 alSJ 
©WRSH *n^n4(tmT-Hil/tH5. WPSPl 
0 4ali &#B£ 1 0 5 <D±mzM-D TjEJjfeTVUZ 

E^Jsnx&D,- t&^c{ftB-rs4<H (2x2) com 

io pfflJl 0 4 a*tEH6*J»ttt*-r*J:5fcE«*nTt> 
*. MPg&l 0 4aO^©lfcM] (±A«* 

IIP 4©Xyv s t£jfiH) MPgBl 0 4 a»l7-/i, 
±BigBJf 1 0 4©i7yt©Wi*!)5/iintlTI<> 

[0 3 3 9] 9 0 0 ©±B3i«Jf 104* 

*-T^>M DSC 1 0 4 a©Ii(i2 0 umtJtRW/hSt^ 
OT, ttflEEPW^oT, MPffil 0 4 aftiCftBTS 

fc, ^ngt5 1 0 4 attiE3Er*?«K:E5ll*nT*D. fe 
20 T^fCffiBTS 4 IS (2X2) ©M PgB 1 0 4 a 

»#ttft#-t*«t5fcE«snTi»*©T. hpbbio 

4 ag>MlcttBr«ttM 3 0 fc££&j&Wttflg#4Efa 
RSTTSHPSl 0 4 affl©££tt4 
MmiJt«6t)M^©T. HI PgBl 0 4 a fHld&S-f 
AS 3 0 feM^tcBlRUEflS-r*. *fc, ±Btt«J|l 
0 4©X-yv 5 g&©i£< («5)im) fC&MPgB 1 0 4 a 
SrEB-TSCitC^oT, ±B**H 1 0 4©Xy>?8B 

EKi" -5. 
30 [0 3 4 0] **l«ro^f B «^Sf 9 0 0H ?£A3? 

[0341] ±mLt££o\z, femnmi o 5mz&&. 

©MP«1 0 4 a*»tt4«J«*«ffl-r5t. HPSBl 

fc«S«*ttSttt«*«er6J©5fc£fi: (»g!tt£^ir) «* 

[0 3 4 2] ±Sfibfc*Jfi«l*«fctX2©aaS!*Sa 
^i£B8 0 0 43«ktf9 0 OHiS^T, ±IilI 1 0 4 
40 ©HJP*1 0 4 a±tffifi-r**AJi3 OfcBJJoSn* 
BEEtt. SfttttttffiJIl 0 3tc«t*«JE*T©*»*S 
It*. ftoT. ^PgBl 0 4 a±lCftB-f3i£AJI3 0 

tcfipinisn*«ffi*<, ±iitii0 4 (g|psei0 4 
a%&<mm ±{:ttit5«ai3 otcepia^n^B 

J£J;D tot, ±S^*« 1 0 4 iTB* 

ill 0 2 ifcRIUBBE (ff^mBE) *BPHnr<5i, « 

r^PHPl 0 4 a±lCffi«-r**ftB3 0 OSiiVAtffiM 
WlCfi<ft*. ?ScA«*SB8 0 0 43j;t>*9 0 0H / 
so -x"J77-y^ : E-H : TS^frfi : 5©T, ll/WS 
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[0 3 4 3] HPffil 0 4 a rtlcfiit 3 0 lc 
SMHHTSfcafctt. 0 3 4£=fctf0 3 5£#flBbfc*< 

wiigji i o 3 KHS&s&ttftejiMfc-rntf ±<r>. uss^j 

l£<fc£/2TteSfttt18Hg£ffl^T^3©T% 4**0 ©7 io 
[0 3 4 4] BBPfBl 0 4 artCfi«-r*«3ttt»ffiH 

i o 3 fcpoffi*fcHA*»riE-rn«, nam 1 o 4 a n 
3 o^Biua$n5«ffi(D^tt^j3§p 
1 0 3\z&z>ni£&Tzi&m-c<gz>£t%\z, myt&w 

Mm 1 0 3fc«k*il»*©<rF«rfii*U #©fUfl!3MS 
Sl6l±-r4i:t**T#a. £fc, MP&l 0 3 af*J©!® 
3ttt«flBJll 0 3 ©ffS P^PgBl04a 

.BJW©±jfjfi«ji 1 0 4±<Dwm s m3 oomzizit^ 20 

T, HlPS&l 0 4 a±©JRSS3 0/P£a*ff<£?>» T 
fcfr*, 'J^x—>3 &5©T% jfi®* Ot 

[0 3 4 5] (HJKM3) KMlMSCDXilSttPrffiaift 
H^SB 1 0 0 0 ©Br®0£0 5 4 t, ¥®0£0 5 
5 05 4H 055^© 54 A- 54 

A' *fc»ofcWrlBHT**. ^T©t&0J§T*H 

^sm 1000 omi&mmo ? 1 ©j&ns^g 
§80 ocDffi&mmtmnmzmcmi&zm-fzffii&m 

[0 3 4 6] ifcSS^gS 1 0 0 0 (J. T FTStS 1 0 
OOat, *t[S]li8 0 0 bt, dtlSOlWfcffiKSn 

i 2 2 ticBiiiosn**ffifc:j:oTe»sn*. 

0 5I1TFT1 1 1 
4l:gSSnt^5. TFT 1 1 8tty-hl3iHl 0 8 

*> e. x n § tc <t ^ r-t © x <i y 5- > i/aflm 
muti*. j£as«^fc«k-3TONtti8tsnfcTFTi 
1 8 iz&mznr^zi&mnm 1 0 5 tcffi^ttjE^Mn « 

[0 3 4 7] i^I10 5ll S9I*IIfcLT«flS-r 

zmwTmmnm 1 0 2 t t, Kamrnt Lrmm?& 
5»±iitii0 4Rt < nn&orafcRtt&nfcts 
mftm mmmmm 1 0 7 iszztmyt&mmm 103) 

fc£*rLT^S. i§WTJi#ttJi 1 0 2TtSlt±M 
til 0 4Rtll 3>^^ h*— ;H 0 7 a K&UT 

sv»K««wci*«iEsnT^»4. %.%i±.mmnm 1 0 4 
Rtt. HQSio4a*tLT*o. mmmmmizit^t 
v>3iyi?®\zmtbnftzm§i-rz. myt&mmm 103 so 
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ttMPffil 0 4 aKS*j£-r*<k'5l;:»J*SftfcBBP«l 
0 3 aS*l/Tt>5. MPffil 0 3 a|^K:2WTB*« 
■ 1 0 2T#gffl£nT^<5. |feS5<B«rtt8t>OlB 
PgU 0 4 afcitfUPgU 0 3 a*«$niH5. 
[0 3 4 8] ffiA£a;gB 1 0 0 0 tt£TF«DttK: LTSS 

*-r*c:t*«tr*<E). SfStus^gB 8 o o<Dmmjj&£ 

[0 3 4 9] T FTM lOOOalt !i^14^fl§l 1 
0 3Oi?EliiTH TFTIS8 0 0 a 
STMTS^i^TfS (05 OA (a) ~ (c) # 
JH) o 

[0 3 5 0] 05 6 (a) tC^f <k 5 (::, Rfflife 

mm i o 7±£«ftttittiB*fiMrr*. as^ttt 

If $ <h & * ck 5 IS £ $ n T ^ -2> „ 

[0351] co«3txet:4s^T. m%^.mmmiQ 

3(D&mzm&<Dm$frtm&ffl$:Mf8.-?Z>tztb<Dffife 
5 0mJ)-T-5. 

[0 3 5 2] «3fc$nfcl«tttt8MlB 1 0 3 S^BT* 
^tfC.k^T, 3>^i7 h*— ;H 0 7 a, Bf!Pg&10 

3 a&jzv&mvwa (^mm tWfS.znZo 

m i o 3©^ffi»c»fifesn*iHiia*»&*»fc-r*iit35* 

[0 3 5 3] 05 6 (b) (r^-TJ;3tc. Ml 
OlcoSt^StC. ±IifItfi:5MoI10 4Rl 
*5<t^A 1I104R2 £X/1y*'J >^fe{C c fcoT, 
-S-n-^n^l 0 0 nm©lf StCCCDJlT^fig-rs. 

[0 3 5 4] C©^, A 1 II 0 4 R 2 /M oil 04 

r i frt>i3.z&.$t±mmnm 1 0 4RS7*huv^7 

T. P^PBBl 0 4a5Mf5. MPgCl 0 4 a (4. H 
[0 3 5 5] tfc, C^Til.±I«tll04tTi 

«tn 1 3©^(c^^nfc^tt^)i«aw*e»«i o 

7 ii^ttffi 1 0 3 ffl 2 iTl^^nTt^/i', E% 

[0 3 5 6] ±jS©«t5tCbT»6nfcTFTS 
S8 0 0 a*J:tf#ifc£fiEoTfP»Snfc*tfl]*«8 0 
0 bOrtflHfi®t:fiBBlfllffla*fT5. WAtf, JSR 

[0 3 5 7] #ft££8 0 0 bOrtfliaffit. WAtf, 
B13. OumOW^Xfyi'f-X^ML, 
ftO<>— ;PM«ffi^T. MrS]*«8 0 0 btTFTlS 
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lOOOatSliO^tS. fclAMf. 
n = 0. 0 6 4 9) &&ATS. iCi^tLl, 

*;ua<#e>n5. 

[0 3 5 8] »&nfcisa/t*;Kz>Ei*»« (si*±b 

I1I10 4R1) OMI3O0)I^H 'f'yT^^y 
2\f.-X&<DZ nmttS.K>. mmmm. <HJQffll04a 

££j£Lfc^6 umlCftS, £ CD J: SKI, AftttBJBJI 

i o 3<Dm^^mmt %z.tiz£?T, sscinsn 
«tfto. 3t©?«jfflsa** i i6]±-r*. 

[0 3 5 9] »&nfc»S^*;HC, 143 (a) fcj; 
£>* (b) k:«UfcJ:3K:. -*fCD{Ift«5 0 a*3«fctf5 
Obi, -^©A/4«6 0 a*3j;^6 0 b £BEBr 

[0 3 6 0] *r, «ffi«iajjnRf©**i!if^*ttM-r 

4. *fft»£8 0 0 b{U^<=>*tftS*8 o o b\zmw. 

<i7t<hft9, A/4«6 0 bCAWt*. A/4*6 0b 
K«fcoT.Hffi3fcK£«3n&«. $ b b bJI 3 0 fCASTt 

5. «EAJI3 0«9ilLTSH±M««J|l 0 4RICill 
itUfcRflttfctt, S#±IitI10 4R©«ffiTSIt 

sn. a»@o©n«3ttftD, st«si3osii 

U A/4S6 0 btCAWT^o £<DR<i7tteA/4«6 
0btC<fcoT\ A/4«6 0 b©a*B«lSL 1 IZMLT 

5 0btA«n. fi§^«5 0 bCDjgiiWPA 1 £A/ 

4«6o b*aaufcaii9fl3t©«3tt«iHiaxuT^<5 

T, ffiAS^SBl 0 0 OCDEWffi^te, gjgfS^tlwl 

[0 3 6 1 ] «£E9AiKil«DS^Ib^«K9!-r 
4= 

[0 3 6 2] nmmmmz&^xi&mvimm&faftm 

K&Sf&aif 3 OCDft, S«SffltC*tLTSitEfabT 
^UT^5*^3 0 attH**C«MHS***.fcH 
CDT, ^©««ttHa*!KJ8t!ft*. f£AJ13 0CD-5-© 
«JOfi« <£BeiSj««£tf1-©*«) KAWbfcHfflHfc 
«, $faI3 0«2giailT%niC«l|]|3 OtioT 
tt««***A6n, A/4«6 0bl:A»t5. A/4« 

6 o bicA«r*3tto«3tt«jittn*3ie«««»6mT 

A/4«6 0 b£®$UfcftCD-g|$«<il7t}£ 
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znnz. ftox, &Ai3 o nBJunrftmEEswirr 

ft£>. 

[0 3 6 3] «3t« J ? , <fl[fflS«OE«tt±EO«»HrlS€. 
nr. P4 l~H4 7*#JHLfca»&WHLfcJ:3K:, 
A / 2 k-tttftttflMSfe t* a S S (ClSttT <b «k ^. 

[0 3 6 4] *55WKJ:SatjiaiS8«*ffl^Ti^ffla! 
«A**£B£»J«r*«£, MP«1 0 4 aCDJEMK, 

•0 ft<> mar^a^ittt (mj&mmtRmmf&tamm 
it) c«fcoTt>iejiiBsn*. 

[0 3 6 5] «*tf. K#M££fiJfflr4;i<i:*S«r* 
ck^fti^fflltM^iTtl HQgCl 0 4 att^C 
SWliif 1 1 0 4Rtf£&SiBflUt£*:4r<?«& 
K*<&«. +#ft*#$CDMP«5l 0 4 afc+a-fcfiS 
J£j£T£ft^l§£. (RMiMlIl 0 4R 

±) OMAN 3 0*ftJEKlMt«««BfilS-&*i:d:#« 
Jib < ft*, rftto-6, WEBUmPtKim-SScAfl^ 3 

0 aO^M(D«»*|ft03ErffiA36«5fcJEbav» 

20 tl^lBjj&^^fcatil^ 3 0 a(DS«fflrtlc*5tt*E[S] 

#iftjWM#ttfc&&r. «mtc«fc^THft4) . 

*iS« tC <k o T &ft 4 C t ifi& < ft 4 o 
[0 3 6 6] Z.ZT\ H5 7**BBUft*t6. i&Ait* 

snooo ©sn®^©« a B sl 3 o icftEEEnsaufc 

!90*«iMPft||lwr*. 15 7(1 S^T3 0affl 

[0 3 6 7] 0 5 7 4 , lC*Lit«fc5tC, ffl*W|6ja*gft 
30 §£*2^)©?Si^f3 0 aKAWLfcftd*, S»±l 

Wiiio4RTRW$n, «*#ffitms*sns*-c 
«fi»f3 o a*»e>-¥-^.e.n*fiffi3Httrai;i?» 

££LTffifg$ni::<H. 

1 o ocd»t®0*@5 8tc^r» mmmm^n^&mi 
i o o cow-mmiit, ei 5 5 £*«wicii]i;ft»Ti§-fflrt 

40 4. 0 5 8«. 0 5 5"f ©5 4 A- 5 4 A' ISlCitiofc 
[0 3 6 8] KTCKWTU, % AS^SB 1 1 0 0 CD 

i#fiKs^co-5-6^s6^j3cD^a«*gei o o ovmjs. 
mmtnnffi\zmvmm&G?%mf&&m&mv&mn 

^-T^L, ^COi^W^^lllSr*. &Jb«^8«1 1 0 0 

«^aa*^a 1 o o o tmmm\zmc^a±xrmm 
[0 3 6 9] m^^mm noon mft&mmm 1 

0 3*«IHI»1 0 3 b*#r*j«K*liT. ^SS0*J3CDi^ 

so ^sjftji^sB i o o o tsft^o myt&mmm 1 o 
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3 ©Ml 0 3 btt, UTomiZVT&tflTZ 

[0 3 7 0] B5 6*#flBUfc#&tt9!U&*li*jKg 
©1 0 0 0©»jfil6K:*^T, 3. 7 (imlKWJIS 

©»Jttt*K(J SRth«!7^'j;U«HIB)*. HPffilO 
4art ©!83ttt»J!i 1 0 3 ©-SB («*. . 

tf, 5**51 urn) 5 Sftft 

fiioomj) tnaiK troaiii^isitu 

«kot. ffOS^ d^Tte, 8 2/im) ©PflgBlO 
[0 3 7 1 ] fiCF, flSStfiJ 3 OttSS^SS 1 0 0 0 t 

mm\zvx, tti^sn i o o©«i/ww»6 

[0 3 7 2] »5nfc*I/^JKDS»** (KSt±« 
itil0 4R±) <D*liJi3 0©ff£tt, ^X^y 
ft-Xi0 3»ratat), jfilMit <HJQ*l'0 4a 

fc#*h^-2«©»fctt»IBIil 0 3©Ji>$^3«m 
£&J£U *n*»6llP*l 0 4 a ft0tf%tt*Mjl 1 
0 3©3B1K**5J1 Mm£3l<^fc*t)5 (imt&5. £©£ 
®7fctt8tflggl 0 3 0JS3SW»-r*.^tfC«to 

[0 3 7 3] ^(C, 05 9 (a) i5£tK* (b) S#IL 

uti^g 3 ottA^SB i o o o 
itmmmi o 3<z>nnftu o 3 a£^^n«ii4®ig 

110 0 KiSttSJaPfcttttffiH 10 3 ©IHgB 1 
0 3 b©Xy^«©«jgSKl«-r*. 
[0 3 7 4] 05 9 (a) IC^Lfc J: -5 fc, AK&tflli 
1 1 0 3CDF^PgBl 0 3 aOl7^85T*(t JSftttfttJJi 

it&Ltz&t>®*izmtVT^z>. ?tet>*>. 

0 3 a©<Mffitex-/1ttlC&oTI/>5. MPg&l 0 3 a 

[0 3 7 5] HJ6«»J3 tiittSMPgBl 0 3 a©Xyi? 
SBT-ti, 05 9 (a) Kj*Lfc«J:-3C. T-KA6ifim 

4 5l0f- M«fiJai**»J«*n*. C©x-/^<BiJB 

izmumftm ttmm zmfctzt, w a ^f30a 

T> T-/Wffll±©^f3 0alt 0^Lfcck5 
tc. «£EStWlniP#fc*^Tt>. l£(DSIl:iE/j:^ini 

^««iB±0*ii»^ 3 0 att, ttffiEp 
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[0 3 7 63 — fEJ6W4fc*»tS0D«l 0 3 bt 
tt. 05 9 (b) £*UfcJ:3lC. MPffll 0 4 art© 
iifttt^JJiJl 1 0 3©-g&£geir£<!:T> 5r- /t««B 
©x— rt—&6 Z'hZ<-ZZ%ttb\Z, BI§PgB10 4 
art©«i!3 OtTMtll 0 2T<DmzmX&® 

mi 0 3*«sfinfte. «ffiWJni^t*nT*sji3 

[0 3 7 7] (msstaj 5 ) 5 (Dmmmm^m^m 
m<Di&mnmz, mMM2<ommmm^^mm9 o o 
tmttv* mam^mmm (±mmmm) ©i7-/3 

till 0 4*«*-r*IHQ«©iE«#£fc5£itfm, * 
[0 3 7 8] *JS«aj5©^S*^ga©«ifi*ct^lij^ 

*wwrsiaK» HM^j2©^sg^gg9 0 o^ti 

[0379] 06O \zmmm 2 ©j&s^gB 9 0 0 © 
±mmmm 104 ©-»s«awfc*-r.. ±*ja**ji 1 

0 4il !*«»#&©, Jfctfc«/h£fcHPa&l 0 4 a£ 
^TLTl^ttfct, BBPgBl0 4a«. iifilO 

(Cftg-f&4<l (2X2) ©PBP«1 0 4 a3&«lHlte»fS! 

[0 3 8 0] 3 0 fc«E*SJinrr* £> ±S«* 

30 HI 0 4**frT*RJB©flBn«l 0.4 art («*A) 

ttifr*«ta« 3 0 a, ii^tc, iipgBi 0 4 a©<£ 

&SA£*4>d:T*:*J£fciW#«#Ert££*. * 
fc, 06 0©««Blc^-rck3&, tex£K{iBT34 

<@ (2x2) ©wpgji 04 aizm&nzm&iDm&m 

3 0(1 «JE©EPJPt«toT, ^ilIltn5iE*i 
0»ft»©S£ASAt«t»*t-r*5»ft**»««MWE|j*I 

[0 3 8 1] L#>L&**£>, 06 0©««C{C^-r«t3 
fc, BBPgBl 0 4 a<D5%Olt>ni (igflil 0 
40 4©l7 v'KifiU) BBP8B1 0 4 a £±Ha£«H 1 0 4 
Oly vOWCfiltSifti 3 0 H i6 0Ol«B 
fc^-r4flO»^^IB*n4««JCJt^T, ±B^« 

1 1 0 4©X^^^lC^^n-5^*mi! L i:. P^PSBl 
0 4 a©X-y vgB{C^J5t$n^^J6tt#©*|-#tt^(S^ 

fcErtttffi*«»&nfc^. S^oaTSt?*' 

[0 3 8 2] ±|2©^^tt, gUSSfcl 2 ©}gj B B B *^SB 9 
so 0 0©<t5td±«^«H 1 0 4©X-> v?©jfi< (JQ5/z 
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m) CRjPffil 0 4 afcEltU ±iitH0 4CI 

[0 3 8 3] Sfc, ±I«1I1 0 4 0Xy2?frfeQIC 
feifi^tTBPWl 0 4 aSiiSnt, ±14111 
0 4<DX.yiS®<D®tbnft<Omm\Z&0, BIDS10 4 

[0 3 8 4] ^ntc*fu, tmm 5 ©jsss^s«©± 

10 4(1 061, El 6 2 i5£Uqa 6 3 tC^sS 
Wic^bfeck^iC, ±11111 0 4OI-r/ (52i>J: 

tfA) jcMngBio4a* s^r-r*. erne cin^© 

H*#flHbtt««6. HJSfll 5 ©±J13imJI 1 0 4©flgil 20 
t, ifofiJi3 0 iCWES^JaUfeBSOttflfl^ClMtsi 
fc*5, 1M1I1 04ffll7-/H ±Jf 

win o 4©« («t>^fii©in*ifi[«T«^»e) 

n^>P^) T*#i€£n, 06 1, 06 2£J;tf06 3T 
[0 3 8 5] 06 1, 06 2&<fcZ>*06 3{C^L.fc«tc> 
©Xyi?fcWP»l 0 4 a* Bl/TUS. X-y-^n 

fc»tt-5ft&HPWi o 4 a©^n^*n«, £?£u<«; 
n-en©^c#$«siM:#t^. ttfltonnffii 

0 4a©W (l»NEttfttt©ttB) «, EHE»fM4«:W 

104 a' «, B8P8B1 0 4 a©i*»'fr£-hJI3*«Jl 1 0 
4©X-y v^ieebfefeWtCffl^L, UPgBl 0 4 a <± ■ 

J&Wt&J&ttStff*. A*, fcf, WiU^l 0 4 a*»P)» 

104a' (DT&mt, 0 6 1 K^LfcJ: 3£¥R£& « 
*. Sfc. <f><fr0<±JIWIH 104Oft (£g : 9 0 

° ) \z®.w.Tz>mu%i> 104a' <omm±> 0 6 2 fc* 

LfccfcpiC, 4#©lR<hft&. ±iitll 

^#35©^ (AS : 2 7 0" ) ICHSBf SMPgBl 0 4 
a' «. 06 3 (C^L-itct-pIC, 4 #©3 Ri:&&. 
[0 3 8 6] C©ct5<C, ±«^*H 1 0 4©X-y> J tr • 

Kttt&n/tWPiBi o 4 a' ©«Mm. EMEttfttt** 

©&^£±tc4^k£>rt£4^>©IWPgl$l 0 4 a ©5*. so 
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©'>S<ttlO*5 > Xy^KRW-SnfcWPaSl 0 4 
a' *£tr£. Cin6©BSttlllte»*ttSWbtelr^ 
LfrL&#6. HdSBl 0 4 aiSj:tfHP« 
10 4a' ©t'fctfHMfc-rsiE**^ (IE*7B) fca-B 

-rst. ^-n^n©iE*^©fta5«. 4-2©pps$io 

4 afcJctfMPgBl 0 4 a' 0fnfn0 4»®lRT 
tSfe^nxfeO, cn&4^©BBaWl 0 4 a*«fctXH 
Pg&10 4a' ©4#©lRtt, E»E^ttS*-rS«fc 

[0 3 8 7] -tn-enrojE^jKwfteRK&M-r 

3, MPgBl 0 4 a&cfctfMPgBl 0 4 a ' ©4#©1 

R©gB# (en* r-y-T'P^pgBj tw^tci-^ ) 

£S£fltC#A3<±. ±I«1110 4OZyi?TSSS 
n*««©±T*«, ■y-yBBP»t«toT«5tSn4, s 

lifC<PflIite^*©iE*fl?©«*K»*l$nTti*JltC 
fc*. S^fc»fl5-r-&4t3©-tJ-^BBPfiRtt, It? 

©@e*ni!tt*.#-r*»« (c^T-«n^) ©mp«i 

0 4a £»j£T*.- ±Jf *WJI 1 0 4 ©52£^tr 

SE*»©<B«*«x&-r*-y-^ , wpasttt, sst^3o 
©•y-:/MPg&#??£Lfc^©T, Hte^tt^wt^f 

(P3») ©-8fo6«*ttfcJBtt©HP« (3/4P3, # 
RSfcai/4R) 104a' &»fi!cfS. 

[0 3 8 8] T&fc>*>, ±jZBLfc«t5{rP^Pg)51 0 4a 
*3j;^10 4a' £BEg-f ±Itlil0 4OI 

©5*>, Xy5?ICffi«f*HP«l 0 4 a' \Zl&fc<t% 
««tt#fM4©fi^»tt£fr*rt«, *©ffi©««tt, HI 

0 4 a) ©*£#£fc*. 

[0 3 8 9] tot, ±jfibfc«kptK«SnfcMP« 

1 0 4 a&itf 1 0 4 a ' £#T<5±JI3mf 1 0 4 £ 
fl*.fc*£A&i%&ff©ttflJI 3 0K*l££Bllnrr*4:,' 
MP«1 0 4 art©«*A*J:tflBP«l 0 4 aTSI 
3n*flfi*B*:tt"T?fc<. HP«1 0 4a tP^PgEl 0 
4a' T£B$nSM«C (±iifll0 4©ia^ 
tT (A*^**^) m^E) *5cttf«i«cD (±19111 
0 4©^^^tJffi«c) ©«AH3 0*«li(lt««»E|6j& 

li£EPi)nB#trttW^ffi#Er^5:i:-5ffi^©®«tt, USS 

[0 3 9 0] tefc, 06 1, 062 *5<i:^0 6 3 \Z&\,* 
T«, ±l$lfl 0 4CDXy£?II»j$l,fcNaVl 0 
4 a' ©P««, WP351 0 4 a©4^©3, 2^©.l 

%>L<tt4«-©i tisiztfi. mm¥v?-&&tf±.mmn 

m 1 0 4©*££KJ;oT«, H*bfc±3KHPfi|Sl 
0 4a' SriB«T**tttlB6te^. ^©i^te»^. 
«/EEPJ]OB#IC±«^ltB 1 0 4 ©X y i^ff CDttAM 3 0 

10 4OXyy|;MlfcMP^10 4a' ©^tt«. 
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MPgBl 0 4 a©4#©3> 2#© 1 fcb< fii4#© 1 
T"&<Tfc«ffrft^U IIOSl04a' ©+4j.«:EHE 

[0 3 9 1 ] StC. ±H^m« 1 04<oa*,ktfftOi 
TfcBBaffil 0 4 a' fc»rtUfc<T"bJ:^. 

fiJcgsH±fc<e:B-r.2>±ll^*JI l 0 4©3B*«ktfafc 
fit, MP»10 4a' t*)8Lft<T'b. Slififf|2 0ft 
A&*i*£B9 0 0©a*fifl[**:Bfc:i6]±-r*ct*<T 

#3. 10 

[0 3 9 2] S&, ?Htm£J:tf2©aa3!ttA»* 

8«tra«6K. naffii o 4 arttc<a:«-r*«ftji3 o 
icEn*p^n^iiEE<c, myt&mmm 1 o 3 (cj:««jeer 

T*»HWrsfc»K, 03 4£J;tf03 5*#J»Lfc# 
6»MUfcJ:5fc, -«OHlP«l 0 4 artfcffiB-T* 
*%ttttttJI 1 0 3 KIH«£fctt5**»jSEl/r*>At». 

[0393] *-mffiwe\z. mmmmgh^mmzm* 

Ltzrf, ±mLfzmn$>l 0 4 aSScfctfl 0 4 a ' ©E 

b«, Aiift. aiaRi*Mffla!tta**SBfcjSffl-r4^ 
mmm^m^mtmm\z, jsft&tttjgjii 0 3\z&% 

«EERT«*PiWrSfc»K:. -SB©l!i§PgBl O 4 aflfi: 
(SB-r*«5ttt«liB 1 0 3 tD»*ftttrt*»J*UT 

[0394] mmm 6 > sissey 6 ©s^sst a«^s 
w<D$kmnM (±mmmm) b. 5 

SwlUjPgBl 0 4 a^tU ±Jfa»ttJi©X«.yvgP©jfc 

©*s**SBtt, ±£««b 1 0 4#*rr*Bflpffi© 
*SBiswwKrac«j*«*r*o-c, *a-r*«ji 

©KM* c CTHtlSt*. 

[0395] ei 6 4 izmmm 6 ©ttA%a%SB©-kR<* 

111 0 4©-gB£*T. 06 4$#Ilft^&, HJ£ 
#16©±Jl«*Jf 1 0 4©«jgt«!ag3 0 IZMIZWDQ 

momikftTowifttzmwTZ). 06 4\z^it^.o 

(C, llttll 0 4 3&tWraiBnffll 0 4 attIE#» 

^tttEwsnriso. ^ j p*{cfiB-r-5 4{@ (2x 

2) ©BUPgU 0 4 a*i|slWffi5ft5i5ICEI 
£*lTH-5„ ££fi:, ZLftibOfflnffi 1 0 4 afii, £© 40 
MPgBl 0 4 a©5*>. ±g»tI10 4OX'y^:S 
feifi^HPgfl 0 4 a*t, ±|Ifl 1 0 4<DftM\ZWL 

rt*>fticfommn&i 0 4a'' (nmzitft&vts. 

W tttfeTZMtfLL. -t©<R«BBPSl 0 4 

a' ' ©lyv'iiliiill 0 4 017 v'filfite-SJ: 

E^jsnxus. 

[0 3 9 6] f ft*)*, ±I#11 1 0 4 ©ftfl!|©*« 
±H3$«JI 1 0 4KUB(fcSnTlr>*HO»l 04ait 



74- 

*«*-r*«t5H. HQ«1 0 4 a**EyiJSttTl>*. 

£Jfi«5fc:*tt4IJflP« (1 0 4a£l 0 4a' 

tS) ©Eit©lUH llitll 0 4lCffi2j££n3 

[0397] ^©±«#m« i o 4 &*rr3*A«*s 
io« a B B i3 o^mm^Ensa-rst. ±iitno4 

W4«P«10 4art («*A) HfiB-r*ttiiJi 
3 0**jt^»A»k:ft^<ttt»tt«»Eiai*i*. *&, H 
Pgfl 0 4 aitlEJjfeTmzmmZftT&K). &?&\Z 
feBf£4ffi (2X2) ©HP»1 0 4 a#EHE*ffM4 
Stt5<t5l:EISnt^50T, M?PgB10 4a© 
M («*B) KffiB-r*«IIB3 0 *>5fcj£fctta*tt«» 
E|6]Srt*. ±Ii«110 4©iy^9ififif 

©ffl^C UHilgl 0 4©53£^tJ|g^) T'fii, 1S 
^tCtefiTS 3<H©WPSP1 0 4 a t, ^-ntCfcfJfcU 
fcfc^jSCftfiU ±S**JI 1 0 4©X-y y^CDI 
yy*«aft5fiS«P«104a' ' (*«■©«»* 
tt) lc<fct), «AB3 Ott££ft;tt»tt«*ttEfa££ 
5. *fc> ±i»tI10 4ffl^^t!««DT1t _h 
lilll 0 4©ftfc«t)ifi^ffiBfc»*2e©BPa5 
104at, -ttiK^UfcKt^ jfetffiBt^ ±B«B 
110 4©Xy vt^WXy v^ftfcS 2i©SSHP 
3510 4 a' ' (*«■©&»£*) t'cfcO, i£A»3 

[0 3 9 8] fc*. 06 4(C*;^TfiJ, ±H^*« 1 0 
4©j2(C, tt-?jStfiCfi-r*iR3iiiPfiPl 0 4 a' ' © 
17 v>a*m&5J:3fir, ffiaffil 0 4 a^MlTl/^ 
H*ev?-43«ktf±Jii**Bl 0 4<D*33fcJ:-3. 
Til H*bfc«t , 5lrMP»l 0 4 a*EBT#*tJ4 

^©«t^^«^ nsmtamz±mmmm i 

t^>©T*n«> (gfflffiP^l 0 4a'' ©Xy v>a*± 
iitll 0 4©X-y VfrZ-mrztiLWT-lEJj&TZM 
jfc-rsj^KWPWl 0 4 a^MLTfciK 
[0399] 0 6 5 K, 064 ttt9J©EBW**-r. 

06 5 \ZTikLtz±mmmm i o 4«, 06 4©±g#m 

H0 4t|i|tti:, *^Kfi[fi-r*«SIWP«i 0 4 
a' ' !d5±litli 0 4©i7ytlft5iol;M 
snrus. 06 4»ci3i»T, ±B«m 

BIO 4©x^v(cftt)jfi^g|P^l 0 4 ai«i©||p 
SB 1 0 4 a £H«K®e*t*tt£#T*JgMK£#LTI^ 
fe©{C*fU, H6 5IC*l>Tll ±M1110 4OI 
yi?C«t>iftt>iBPffll 0 4 a' fit, ffi©^P6Bl0 4 
a©-ffl*t^l»Ufc»tt*#bTl»S. ttfe, BiPWl 

o 4 a©— as^sfbfc^ttswrscwiipai o 4 

a' tt, H«g«5©±B#BJil 0 4**#T*BPW1 
0 4a' (^J^.fif0 6 1 #BfD tR* 0 . *©4M>fct± 
«jS«Hl 0 4©Xy-^«tO%)rt«fi:ffifiUT^4. 
[0 4 0 0] 06 5(C^L^J;'5HWPg|5l 0 4 ai5<t 
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tfl04a' SrEMbTfe, El 6 4 £ #J!SUfc)&<&±iS 
«EEBWni5fc. ±ittI10 4©I 
(*MC£J:ZflH*D) ©ttSJI3 0 ttftJtUfc 

EEEn»0S#l*±S^«« 1 0 4©Xyi?«©*SJB3 Ofr* 
*)E«i:»»«««El*lftt*OT*ntf. <5.®ma&i 
04a' ' Cl7^±litil 0 4Cl7i^6f 

[0 4 0 1] (£tt09 7 ) ^Jg0ij 7 ODSifiSlffiaS^S 
11 2 0 011 Hifi^J 2 ©jgjgSffi^^^gB 9 0 0t 
mtt <0 , ±Jfi»ttJf 1 0 3 t TJf «S« 1 0 2 & 

©HPSl 0 4 a®Bfttf»j£T«X#«?®K?AC' 

[0402] mmm i omas^sb 1200 ©#tig:fc 
[0403] 05 3 iz7jkLrz£?iz. nmM2(om^m 

Sgi9 0 0©±I«tI10 4(t it%imz£!k(Dlt 

mm^umawi 0 4 a *«. &*bbi 0 5<D±mz 

4<@ (2X2) ©IJBPS&l 0 4 aai0te>ttfM4£W-r-5 

arrst, ±h*«bi o 4**wr*wp»i o 4 art 

fcftBf -SiflcAH 3 0 j&«jS*jW:££&;tta*tttt#El*l 
*&^£KH£B-f-5 4ffi (2X2) ©hp 
951 0 4 a KH£n***Ttt, 3 0 KBESSJ 

[0 4 0 4] 3>^^h#-JH07a 
£Sft*J:3lCllPwn 0 4 a*»JsK"r*i, -?-©gC# 
TIJTI^ii 1 0 2 i±H^*B 1 0 4 ttDtIWi 
«*fT3^t*«ffl*tt^fcft. n>^h*-;n 0 7 

a (Dfflmffio±.mmnm 1 o 4 i-n. n psb 1 0 4 a £ 

iE^F*f«KE«f -BCt*»HJi-C**. lot, P> 
5>V h*-;H 0 7 aCHJITIl. M&«Jl0ttfM£ 
(«#©#rt£«fctf8S©#ft©#fM4) #<£.fr>fc«. 

[0 4 0 5] r©^£te. *Jfi«2 0j:5K:»i!l**E 

fiii 1 smonyt/v^ hmmytznz>m®.±\z?> 

^^S*-;H0 7a4Mt5:iT, 3>*£hJfc 
-;n 0 7 aO)WZIlC&(r>T. ttAA-7a>MA^l4At% 

5. ;;T, 05 3O3>^^ h*-;H0 7aHia© 



(41) ' 

©tnfflfiftm*^ HP*©(£T£#?©if?£ 

[0 4 0 6] CtUC*fU 7 ©j£H3t^SB 1 2 

0 0(1 116 643«tOC|i6 7{C^fTJ:5(r, HPBBl 

0 4a*i$tsi 0 5<D±mzm.^xiE^^mzm 

mZtlT^ZttblZ, u>9 9 1 7 ad«-t 

©iE*fe^©t&^©ficeic^fig$nTii-5. ^ne.© 

H«#JHU&#&. SSlfifcl 7 1 2 0 0© 
«^H 2 0 0OttAKXO)«. HiS0*J 2 ©f^S,a 

fc, ffiABK&B 1 2 0 0 ttMl^lfil 9 0 0iSI 

[0 4 0 7] 0 6 6*5ckt/0 6 7 Lfc«fc 5 (C. HP 
■ « 1 0 4 a tt, 1 0 5 ©^{CMo TIE**&^ 

tttEJiianT^sti'bic. a/^h*-jni7 

20 ill 9±©A*y^7-f h^SalbXc^fiMttC'b. ± 

mmmrn 1 o 4©hpsbi o a a^^mzm^nx 

fct, *SB3 OKBEESBHnTat. ±B* 
til 0 4«tfftSllP(H 0 4 aftl:ttlt«KII 

htf-Jl/l 1 7 a±Cttlt4«fli3 Ofeji^fc^ 

117a«5, 0 5 8fC*Lfc*Jg0i|4©S)aS*fPfflS 
%A$3*gB 110 0 t*^T^14«JIMH 10 3C» 
J«$nfcIH«l 0 3 btW«t«ffi-r**»6T»*. ' 
30 [0 4 0 8] * fc» HPgB 1 0 4 a telE^t&^ttfcE^J 
$nT*3D, » J f^K«iB-rS4fl (2X2) ©HPgB 

10 4 a*<[lte#*fctt£^T5J:5f;:EB£ftTt>-5© 
T\ HPSB 1 0 4 a <Df%\Z®.W.t SftdlJg 3 0 *>£j£fc 

7 afcMPffil 0 4 attiE^rft^ttKE^SnT*?). 

tt^fcftBf *4«i (2X2) ©HP^Bl0 4aia 
• >^^b*HH17ai«»ft5tt5J;5i: 

EB£tlTt^£©T\ 3>P? h#— ;H 1 7 a tHP 

BP 1 0 4 a ^©PitHcftBT 5. 3>^h*-iH17 
40 a ©i&&0ffij|£ 3 0 *>£j£fciM*tt«*»Bfa*<!:4. 
[0 4 0 9] ±KELfccfc5tC. mM&l 7 ©j^H^^^tt 

1 2 0 0TI1 Uttfq 2 OffiA^St 9 0 0T16tl 
fea>^i7 h*-;n o 7 a ©Jf HIT©*!!^ 

[04 10] d^Tf, 06 6 c^Lfei^tc; n>^^7 
K*-;H 1 7 a^HPSBl 0 4aift4'«Hi;j:5 

K»cft» : fKifpffl-r*«t5tc. h*-;n 1 7 

50 a©*#£ttHPgl$l 0 4 a©^:#$ tl^UT^Sdi 
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i o 4 atmcKZzrmcMVi&mLT^zt, n> 
h*-;n 1 7 a<Dmmi$<D&fa$;femmiz&ti 

±©fM*^<=>, 3>^f h*-;ni7aiHn»io 

mt^m^h. a>^d? h*-;H 1 7 atHPWl o 

-;H 1 7 a©.«5ao*jiHOEl6)*+»tCftSft;T* 
[0 4 11] grift. **Jfi«f9T?«*L/fc»*Ktt, 

[0 4 12] &%WlZ£2>Wi£k&7*£W<0^<^fr<D& 
MM&%tWl>fttf, *mW<D&mM& 1 A»6 5 OKAS 

[0 4 13] 

ffitc <t o t, ±mmmm<Dffl pbb©x y 

*S*tt*»ElRjait*©T. 5fcj£K:?SSttJ:<;tt»tt« 

[0 4i4] mz, ±mmnm&m®.<DMoi$$:m-rz> 
mmmfatimznztthiz, &®mm<D&T*mfflt< 

[0415] $6t:, 2j|fli£«S (g§ l EftSf&l* 

.fassjeft-rsasa. 2*»jt««©±ws«ii<BBB 

[04 16] ±JB*«J1©HP«K*HST*»* 

[HBoffiltttRil!] 

[mi] *^^<fc5*ig^ffi<D^s^gei oo© 
[02] (a) (b) «. -tn-6n*3ewc«fc* 

HJEJ£ft©fiS©i£ifli^SB 10 0' feiLK'l 0 0 * ' 
© 1 o©<fe*«*©Wffi&*SCWt*t* BIT?**. 

[03] (a) . (b) &£Zfi (c) tt. tj£%(0tta« 
^gg 2 0 0 © 1 ^©*£M«t£ ^^WtC^-T»f®0T' 



(42) 

&«. 

[0 4] Jtt8^fc»©«fi**git&0 0©l:3©te* 

[05] «ft*a&tta#?®effl®Hff««ftCMicw 

tit*!.,, 

[0 6] *KH£J:S*tt»tt0ffiftXji*&KlC*tt 

[0 7] (a) *3«fctf (b) tittJI#?C!)M#*tt;ttM' 
io *«»El6l©«l**-r«liCH-C*5. 

[0 8] «a» : P©««tt«»Eifiia)«*fiiawtc*'r 

0T&-5. 

[0 9] #5fiWK«fc*Hjfi»*©«a«*£«K*»* 

[010] Jiltil^ottWtt^ftEiaioffl^SI^Wfc* 

[011] *%B£<kS£%&ffi®ffiA£a?g«4 0 0 
© 1 ©Wffl«ii£«a«£*-rBT**. 
20 [012] (a) ~ (c) fit. tt*©]E#»©ll8nfB© 
ffi#E«£«B#^©Efa£©H*£«5SWfc^THT 

<fe & o 

[013] (a) ~ (c) «. «$C©R^©HPgB©t@ 

[014] a»on»©iiBP«©ffi©ffl»E«t*ft» 

[015] *ftHlCc):«£lK»*10KAS7&ff4O 
0 A© 1 tJ©«fe*««©«ifiS:«SCWtC*-rBT* 0 . 
so (a) U±ffi0> (b) U (a) t©15B-15B' 

[0 16] (a) ~ (c) tt, ttBiH^OlfcimilME 

[017] (a) *3<fctf (b) «. *&W\z£Z>nMM 

m i nts^geici n e.n-5ffi©^««isr«icw 
tc^-r±®0T*^„ 

[018] (a) £J:l£ (b) tt. *58»Ht«tS^*fi» 

£ *r ±k 0 T- » -a . 

40 [019] (a) *3«fctf (b) «, *»Wfc«fc*^Jfi» 

[02 0] *»WH«k<&^!fi»SRioiatft**S«tffl 
*. 

[02 1] (a) *>±tf (b) «, #SB9JK:J:S£ifc» 

[02 2] (a) fi£. 015 (a) fc*Ufc/t*->0 
50 JHtt»^**iCWfcS"rHT*D, (b) II 02 01; 
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(c) ttKy^p£*£ttffi«Jt¥£©H«*^-r^5 

[02 3] *mw\z&%mMMm2<Di&&%7jkmw4 o 

(a) te±ffi0, (b) « (a) 4>C02 3B-2 3B' 
iiiSlC»ofcBiJrS0T&3. 
[02 4] (a) ~ (d) it. Wig,ttT3 0 a©E[5].£ 

SitiEi6itt«:#ra*iiio»*ioB8«*ittifl"r*fcft 

[02 5] M«^gi4 0 OB©MI3 0KSEE£ 
W»LfcttaR£jjtrHT?»B» (a) tt» EfiJtfatfbb 

(oNtomvim zm^mzTuv. (b) 

[02 6] (a) ~ (c) «. F^PgCtfl^tOSHaH 
^*W«C-5, HWl2fflM B a a iSgl4 0 0 C 1 4 0 
0Dl3«tDC4 0 0 E©#£5£W&»fffl0T&.5. 

[0 2 7] MSigt4 0 0B©»T®«tjg£«li£Wlr 
^T0T*I9. 023 (a) t©27A-2 7A' WZ 

[02 8] #fgBJ|£«fc5*i6^&2©»£li«*g!«4 0 

(a) te±®0, (b) « (a) <f©2 8A-2 8A' 
*SlK:?&ofc»rffi0T-<&5. 
[02 9] (a) ~ (e) tt. jB2E|6l«iW«jft2 8* 

wr*s*iaja* 200b **scwk*tht»4. 

[03 0] mii3(^«SiJ«ii*5ck^2ffi|t]MSiJ«jg^ 
IA51 a B B «i8I4 0 0 G£^5£f$t;:^T0T&?K 

(a) li±ffiBT*0, (b) tt (a) «f»©3 OB-3 
OB' i»fc:»ofcWriBBITft*. 30 

[03 1] « B H B gSgf4 0 0G©lO©tia«Offi 
Bfllift£g£ttlC3K-fH'r&0. (a) te*J±*lfflftm 
ffi**U (b) «EiRl*«SEfl:b*6«)fc«» (ONM 
#«) fc*U (c) ttj£ttttffi**L.T^«. 

[03 2] *ieffl£flMft£&£ZMS2EfflaiMft&e 
ffi*.£ffi©jK£$3%gff4 0 0HS«a«l:*tBT» 
D, (a) tt±®0TSO. (b) « (a) +032B 
-3 2B' ^lCfaofc|lTffl0T$>-2)„ 

[03 3] M**8i4 0 0HOlO©i|&*ffl«O»r 
ffi«jfi**iCWK*-rHT?*0, (a) ttttJE&SEPMK 40 

ass^u (b) ttEfflane<tu*&«>fcttffi (onsjub 

ttJB) (c) ttj£#«S8**UT^*. 

[03 4] *X9IK:J:«jfeK»ttc!>ifta^S1l5 0 0 

[03 5] *%9Jlr<fc*£%&ffi©»il&i*&1l6 0 0 

[03 6] *ftH£££$tt»g0ttaXa*£B®ttS 

[03 7] *KH££«JUE»tt®tt*SiKgB7 0 0 



[03 8A] *£9!K:J:S*lK»tt0i*JB9ttA*ji*£ 

■ 150C1 o©^*«l«©»r®«it^^^Wlc*-r0 

[03 8B] ^■mm\z^^mmm<Dmmmm^m^m 
s 5 5 0 © 1 ^(Dmmmmnmffiffim&m&mz*-? 0 

[03 8C] *&H££S*Ufc»tt®pfffl£ttA*jg%£ 

■ 6 5 0 © 1 r?©te*1Btf ©«ffi«|jfi*8iitWlCjjVrH 

[03 9] 3f:XaicJ:«||]|IM»tt®piiBaiMA«9SB 

[04 0] *gMlc£«ftlfifflft®ffiJB9MAX*&B 
fcfcttSI8Q{»©ttifi©«ifi«r**«aBT&*. 

[04 1] *fgwjr«t*njfi}ij»©atjia*s«c*^ 

•5 («JEE*SHJftrtKffi) . 

[042] ttmtz&zfmmtonmui&Mkmiz&irt 

& («EEfflijnttB) . . 

[04 3] *!8MfcJ:*^Jfi»JB©*fia*S«t*tt 
5j£A$HP©E[5]#ji, *5J:Z>'<l7 l £«*5 < i:t>"A/4«© 
E«Sr^-r0T*?) («£E*EPJD«ffi) . 

[04 4] *»W»cJ:4Sll(5^SB©*««*S«»r**t 
Sttfl£H b ®E|tyKtt. £J:tf«3te«*J:tfA/:4«© 

[04 5] *58i»C«t*ll'!fi»*©«»*^8«K*Jt 
5»EA$HP©E|6]1KI8, t5ctZ>*d^«*J;t>*A / /4«© 
te©EB5:*-r0T"*4 («ffi*E(]jl)D«ffi) . 

[04 6] *«WC«t4H!8^»©«tii^e«C*^ 
*«A*HP©El<attMk *S«fc^*Jt«, A/4«43J;V 

A/2i<Diai^^titi>§ («E£ttHiinittffi) . 

[04 7] *»ifl{C«t*^tfiJgJB©*fi^S«t*tt 
A/21S©ffi©E«2r^-r0T*$>S («EEftBftltt 

<£) . 

[04 8] *%w\z£z>nmm 1 osiiiRju^si 

8 0 0®M£tt&VriBHT««. 
[04 9] *!6WfC«t*|gJfi« 1 ©S»$!ttA$^&B 

8 0 0 0>flt£tttt¥aHTft«. 

[05 oa] *s**sii8 0 o©»jftie**r«ic 

[0 5 0 B] $tA«^gB8 0 0©te©«fiIg*jR"r 
«5t»tt»fiiiH-c*«. 
[05 1] ttA£*£B8 0 OattKAJIlCttEeaUHL 

[05 2] *%«££*$;fill^2©3ifl£ttA&^gff 

9 0 O0fl&tt&ff9iB"?&S. 

[05 3] *^BJICJ:?)^]!ig^J2©@iiajK B lS^g« 
9 0 0®tt£tt&¥BiRT&«. 
[05 4] *^WtC«tS^«6««J3©i^fflatSa«^gS 
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i o o o (nwk3W}tmwm~e 

[055] *%wiz&z>nMm3<Dmmmmikm*mw 

1 0 0 OOSiaW^BHTft*. 

t05 6 j m&n^mi o o oiDSiiii^itiic 

WfcSriSEIT**. 
[057] j&HS^gB 1 0 0 0 

[05 8] *%^HJ;*|liS«RJ4C0MfflS^a^^S 
1 1 0 0©*5SWft»r®BT**. 

[05 9] fSSa^SB 1 0 0 0 t*tj-*«3ttt«HBJi 
1 0 3©MPg|51 0 3 ai5«ktf?£ilSSi£fil 1 0 0 tc 
*S»**S0fctt»fliJi 1 0 3©03g|$l 0 3 b©X «/$?»© 

[06 0] *»WlC<J:S^«g«2©j(tfta*S«9 0 0 
©±S#SJf 1 0 4©-«**iCWK*-r¥ffiHT* 

[06 1] *56WtJ:**Jfi«5©«ftai*SII©±Ji 

i o 4©iaMifiKRtt6fcBBP«©iB«s:«s:w 

tC^t"0T^-5o zo 
[06 2] *»WK«t*HflS«5©*il**S«©±« 

*«m 0 4©attffifc»tt5nfcBBP*©sii£*5t 

WlC^1-0T-$>^„ 
[06 3] #^Hjl!Cj:&i£S6#J5©^|%«;^gB©±li 

[06 4] *^BJ3t'J;?>lliS^J6©^ B s Ba^gB©±« 

i o 4 (Dmaffi&mw&mjZizijk-tmT'&Zo 

[06 5] #SE9ifc«fc4iSlS0!l6©tta*3Sg«©±Ji 

mmm 1 o 4 ©w p«8©te©6E«£«iefc:3S"r0T* 30 

[06 6] *5fiWfr«t*H««I7©«a»^S«i 2 0 

[014] 



0 o^wa^iBt^s. 

[06 7] *5fiWC«fc*Hlfi«7©*it«^g«l 2 0 

11.21 mwmm&mm 

1 2 TB^tt^ 

1 3 mm&m 

1414A. 14B. 14C, 14D, 14E, 14 

f. He i4H. 141 ±smnm 

14a MPffi 

1 5 mmmm ( 2 mmmmm) 

2 2 ftffittff 

3 0 m&m 

3 0a ttfl^T- 

5 0 a, 5 0b m%®. 

6 0 a, 6 0b A/4S 

7 0 a, 7 0b A/2« 

100, loo* , 100' ' Mm^mm 

100a, 400a. 400b TFTli 
100b, 200b 
14a HPSB 

1 4 b 
14b' 

2 2 ftfflttf 

3 o mmm 

3 0a iKft^ 

4 0, 4 OA, 4 0B, 4 0C. 4 0D flgB 
4 0s flgE©#J® 

4 0 t dbg&©]ia 

100, 100', 100'' ftil&Fgft 
100a, 400b TFTIS 
10 0b *ffo»£ 

[02 0] 
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mi] 



100 




14 13 



[02] 



21 22 

4 




t 



f 
} 



100b 



Ill T- 3 ° 



12 11 



14 13 



12 11 



21 22 



(b) 



14 13 EG EG 12 11 



21 22 



(c) 



i I f M i > i r > At i 



Ma- 



le 



{: 



-^1 



14 13 



s N \ \ \W 



12 11 



(b) 



21 22 

4 



100' 



100b 



14a^J | | HQIHIDIl 8- 30a 

I III! ill IT" 30 

l 100a .. 

5 " f - J 



14 Uft 



12 ^11 



(a) 



tH5] 
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